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(54) METHOD AND DEVICE FOR CONFIGURING CELL IN WIRELESS COMMUNICATION SYSTEM

(67)  The present invention relates to a method per-
formed by a terminal in a mobile communication system,
the method comprising: receiving, from abase station, a
configuration message including information on a plural-
ity of frequency bandwidths, receiving, from the base sta-
tion, data on a first frequency bandwidth among the plu-
rality of frequency bandwidths, receiving, from the base
station, downlink control information (DCI) including an

indicator for a second frequency bandwidth among the
plurality of frequency bandwidths, performing frequency
bandwidth switching to the second frequency bandwidth,
and receiving, from the base station, data on the second
frequency bandwidth. The present disclosure relates to
a 5G or a pre-5G communication system to be provided
in order to support a higher data transmission rate after
a 4G communication system such as an LTE.
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Description
[Technical Field]

[0001] The present invention relates to a method and
a device for selecting a cell in a mobile communication
system, and more particularly, to a method and a device
for selecting a cell, which enable a base station to trans-
mit data not only in a licensed frequency band but also
in an unlicensed frequency band.

[Background Art]

[0002] Inorderto meetthe wireless data trafficdemand
that is on an increasing trend after commercialization of
4G communication system, efforts for developing im-
proved 5G communication system or pre-5G communi-
cation system have been made. For this reason, the 5G
communication system or pre-5G communication sys-
tem has been called beyond 4G network communication
system or post LTE system.

[0003] In order to achieve high data rate, implementa-
tion of 5G communication system in a millimeter Wave
(mmWave) band (e.g., like 60 GHz band) has been con-
sidered. In order to mitigate a radio wave path loss and
to increase a radio wave transmission distance in the
mmWave band, technologies of beam-forming, massive
MEMO, Full Dimension MEMO (FD-MIMO), analog
beam-forming, and large scale antenna for the 5G com-
munication system have been discussed.

[0004] Further, for system network improvement in the
5G communication system, technology developments
have been made for an evolved small call, advanced
small cell, cloud Radio Access Network (cloud RAN), ul-
tra-dense network, Device to Device communication
(D2D), wireless backhaul, moving network, cooperative
communication, Coordinated Multi-Points (CoMP), and
reception interference cancellation.

[0005] In addition, Hybrid FSK and QAM Modulation
(FQAM) and Sliding Window Superposition Coding
(SWSC), which correspond to Advanced Coding Modu-
lation (ACM) system, and Filter Bank Multi Carrier (FB-
MC), Non-Orthogonal Multiple Access (NOMA), and
Sparse Code Multiple Access (SCMA), which corre-
spond to advanced connection technology, have been
developed in the 5G system.

[0006] In general, a mobile communication system
was developed for the purpose of providing a voice serv-
ice while securing user's mobility. However, the area of
the mobile communication system has been expanded
gradually to data services in addition to voice services,
and, at present, the mobile communication system has
been developed to the extent of being capable of provid-
ing high-speed data services. However, in the mobile
communication system that is currently providing a high-
speed data service, since resources are short, there has
been a need for a greatly developed mobile communica-
tion system.
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[0007] On the other hand, unlike a voice service, re-
sources that can be allocated for a data service are de-
termined in accordance with the amount of data to be
transmitted and a channel situation. Accordingly, in a
wireless communication system, such as a mobile com-
munication system, a scheduler manages allocation of
transmission resources in consideration of the amount
of resources to be transmitted, the channel situation, and
the amount of data. Such management is performed in
the same manner even in a Long-Term Evolution (LTE)
that is one of the next-generation mobile communication
systems, and in this case, the scheduler that is located
in a base station manages and allocates wireless trans-
mission resources.

[0008] Since an LTE communication system is a sys-
temthat uses licensed frequencies, it can exclusively use
frequency resources through a method that is desired by
an owner. However, in the case of unlicensed frequen-
cies, several communication devices can non-exclusive-
ly share and use frequency resources. The frequency
resources that are allocated to communication service
providers are limitative, and in spite of the development
of high technology in accordance with an abruptincrease
of traffic, medium/long-term frequency demands from the
communication service providers have been increased.
In addition, since the frequency demand scale in the fields
of broadcasting, public, and misfortune services exclud-
ing communications is on an increasing trend, it gets dif-
ficult to flexibly cope with the demand-supply relations of
such various frequency resources through an exclusive
frequency distribution method based on the licensing
method. Accordingly, even in the LTE communication
system, LTE-Unlicensed (LTE-U) technology has been
developed to provide services using unlicensed frequen-
cies. Accordingly, there is a need for discussion of cell
selection and switching methods through a base station
in the non-licensed frequency band.

[0009] However, since the existing cell selection and
switching methods in the non-licensed band are per-
formed on the basis of long-term channel measurement
information that corresponds to several seconds or sev-
eral hours, a relatively long delay occurs in changes. Fur-
ther, channel occupation becomes unreliable due to the
unlicensed band characteristics with respect to a corre-
sponding frequency channel after the channel change.
Since various Radio Access Technologies (RAT), such
as WiFi and LTE-U, competitively occupy the channel
resources in the corresponding unlicensed band and use
separate communication protocols and control signaling,
there exist limitations in sharing information about chan-
nel occupation or interference situations of neighboring
links.

[0010] Accordingly, in the case where a user terminal
uses only determined unlicensed band channels, chan-
nel occupation according to peripheral transmission is
limited. Accordingly, User Perspective Throughput (UPT)
is deteriorated, and transmission delay is increased to
cause limitations in performance.
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[Disclosure of Invention]
[Technical Problem]

[0011] The present invention has been made in order
to solve the above problems, and an aspect of the present
invention proposes a method and a device for supporting
activated cell switching of a terminal in a short time unit
(several ms)in order to solve the problem of deterioration
of a shared channel occupation that corresponds to an
unlicensed band in a network in which a Licensed-As-
sisted Access (LAA) system that operates by means of
a cellular communication protocol including LTE in the
unlicensed band, a communication system that operates
by means of another communication protocol including
WiFi, and a cellular communication network that operates
in a licensed band coexist.

[Solution to Problem]

[0012] Inoneaspectofthe presentinvention, a method
for configuring a cell of a base station in a mobile com-
munication system includes connecting with a terminal
through afirst cell in a licensed band; transmitting a mes-
sage for configuring a plurality of second cells in an un-
licensed band to the terminal through the first cell; and
monitoring the plurality of the configured second cells in
the unlicensed band, wherein the number of the second
cells exceeds the number of cells that can support Carrier
Aggregation (CA) of the terminal.

[0013] In another aspect of the present invention, a
method for configuring a cell of a terminal in a mobile
communication system includes connecting with a base
station through a first cell in a licensed band; receiving a
message for configuring a plurality of second cells in an
unlicensed band from the base station through the first
cell; and configuring the plurality of second cells in the
unlicensed band, wherein the number of the second cells
exceeds the number of cells that can support Carrier Ag-
gregation (CA) of the terminal.

[0014] In still another aspect of the present invention,
a base station for configuring a cell in a mobile commu-
nication system includes a transceiver unit configured to
transmit and receive signals in frequencies of a licensed
band and an unlicensed band; and a control unit config-
ured to connect with a terminal through a first cell in the
licensed band, to transmit a message for configuring a
plurality of second cells in an unlicensed band to the ter-
minal through the first cell, and to monitor the plurality of
the configured second cells in the unlicensed band,
wherein the number of the second cells exceeds the
number of cells that can support Carrier Aggregation
(CA) of the terminal.

[0015] In yet still another aspect of the present inven-
tion, a terminal for configuring a cell in a mobile commu-
nication system includes a transceiver unit configured to
transmit and receive signals in frequencies of a licensed
band and an unlicensed band; and a control unit config-
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ured to connect with a base station through a first cell in
the licensed band, to receive a message for configuring
a plurality of second cells in the unlicensed band from
the base station through the first cell, and to configure
the plurality of second cells in the unlicensed band,
wherein the number of the second cells exceeds the
number of cells that can support Carrier Aggregation
(CA) of the terminal.

[Advantageous Effects of Invention]

[0016] Inaccordance withembodiments of the present
invention, a plurality of cells in a licensed frequency band
and in an unlicensed frequency band are pre-configured
with respect to a terminal, and a base station selects the
best cell for the terminal through monitoring of cell occu-
pation situations and the like, and transmits a cell switch-
ing message to the terminal in a short time unit. Accord-
ingly, coexistence with other communication devices in
the unlicensed frequencies can be sought, and the per-
formance of the communication system can be improved.

[Brief Description of Drawings]
[0017]

FIG. 1 is a diagram illustrating a network environ-
ment in which LAA base stations that operate in an
unlicensed band, WiFi Access Points (APs),andLTE
base stations that operate in a licensed band coexist;
FIG. 2 is a diagram explaining an unlicensed fre-
quency channel;

FIG. 3 is a diagram explaining a cell switching meth-
od in an unlicensed band according to an embodi-
ment of the present invention;

FIG. 4 is a diagram explaining an operation of an
LAA base station for dynamic cell selection in an
unlicensed band according to an embodiment of the
present invention;

FIG. 5 is a diagram explaining an operation of a ter-
minal for dynamic cell selection in an unlicensed
band according to an embodiment of the present in-
vention;

FIG. 6 is a diagram explaining a method for deter-
mining a home cell for each terminal through an LAA
base station according to an embodiment of the
present invention;

FIG.7is adiagramillustrating cells in used frequency
bands of an LTE base station and an LAA base sta-
tion according to an embodiment of the present in-
vention;

FIG. 8 is a diagram explaining a primary cell, a sec-
ondary cell, and candidate cells that are configured
to a terminal according to an embodiment of the
present invention;

FIGS. 9A and 9B are diagrams explaining a Medium
Access Control - Control Element (MAC-CE) struc-
ture that is used for a base station to configure acti-
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vation and deactivation of a cell to a terminal accord-
ing to another embodiment of the present invention;
FIG. 10 is a diagram explaining a method for trans-
ferring a signal between a terminal and a network
for initial configuration with respect to the terminal
according to an embodiment of the present inven-
tion;

FIG. 11 is adiagram materializing terminal capability
information that a terminal transmits to a base station
according to an embodiment of the present inven-
tion;

FIG. 12 is a diagram materializing operations of a
terminal, an LTE base station, and an LAA base sta-
tion for cell switching according to an embodiment
of the present invention;

FIG. 13 is a block diagram illustrating internal con-
figurations of an LTE base station and an LAA base
station according to an embodiment of the present
invention;

FIG. 14 is a diagram explaining a method for deter-
mining whether to perform cell switching through an
LAA base station according to an embodiment of the
present invention;

FIGS. 15A to 15C are diagrams explaining an oper-
ation of an LAA base station to monitor a cell occu-
pation situation of another communication device in
an unlicensed band according to an embodiment of
the present invention;

FIG. 16 is a diagram explaining a method for select-
ing a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an
LAA base station according to an embodiment of the
present invention;

FIG. 17 is a diagram explaining a method for select-
ing a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an
LAA base station according to another embodiment
of the present invention;

FIG. 18 is a diagram explaining a method for select-
ing a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an
LAA base station according to still another embodi-
ment of the present invention;

FIGS. 19A and 19B are diagrams explaining a meth-
od for selecting a target cell through an LAA base
station according to an embodiment of the present
invention;

FIG. 20 is a diagram explaining transmission of Clear
Channel Assessment (CCA) and reservation signals
for a target cell through an LAA base station accord-
ing to an embodiment of the present invention;
FIG. 21 is a diagram explaining transmission of a
cell switchingrequest message throughanLTE base
station according to an embodiment of the present
invention;

FIG. 22 is a diagram explaining a time overhead
when an LTE base station transmits a cell switching
request message according to an embodiment of the
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present invention;

FIG. 23 is a diagram explaining operations of a ter-
minal, an LTE base station, and an LAA base station
to transmit and receive a cell switching request mes-
sage and a cell switching rejection message in re-
sponse to the cell switching request message ac-
cording to an embodiment of the present invention;
FIG. 24 is a diagram explaining operations of a ter-
minal, an LTE base station, and an LAA base station
for cell configuration and cell measurement with re-
spect to the terminal according to an embodiment of
the present invention;

FIGS. 25A and 25B are diagrams explaining Radio
Resource Management (RRM) and CSI measure-
ment of a terminal according to an embodiment of
the present invention;

FIG. 26 is a diagram materializing operations of a
terminal, an LTE base station, and an LAA base sta-
tion for cell selection according to an embodiment of
the present invention;

FIGS. 27A and 27B are diagrams explaining trans-
mission and reception operations of an LAA base
station and an LAA terminal in a target cell in accord-
ance with transmission of a cell switching request
message according to an embodiment of the present
invention;

FIG. 28 is a diagram explaining a method for deter-
mining Modulation and Coding Scheme (MCS) of a
terminal according to an embodiment of the present
invention;

FIGS. 29a and 29B are diagrams explaining a multi-
cell switching method according to an embodiment
of the present invention;

FIG. 30 is a block diagram illustrating the internal
configuration of a base station according to an em-
bodiment of the present invention; and

FIG. 31 is a block diagram illustrating the internal
configuration of a terminal according to an embodi-
ment of the present invention.

[Mode for Invention]

[0018] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings.

[0019] In describing the embodiments of the present
invention, explanation of the technical contents that are
well known in the art to which the present invention per-
tains and are not directly related to the present invention
will be omitted to avoid obscuring the subject matter of
the present invention and to transfer the same more ac-
curately.

[0020] For the same reason, in the accompanying
drawings, some constituent elements are exaggerated,
omitted, orroughly illustrated. Further, sizes of some con-
stituent elements may not completely reflect the actual
sizes thereof. In the drawings, the same drawing refer-
ence numerals are used for the same elements across
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various figures.

[0021] The aspects and features of the present inven-
tion and methods for achieving the aspects and features
will be apparent by referring to the embodiments to be
described in detail with reference to the accompanying
drawings. However, the present invention is not limited
to the embodiments disclosed hereinafter, but can be
implemented in diverse forms. The matters defined in the
description, such as the detailed construction and ele-
ments, are nothing but specific details provided to assist
those of ordinary skill in the art in a comprehensive un-
derstanding of the invention, and the present invention
is only defined within the scope of the appended claims.
In the entire description of the present invention, the
same drawing reference numerals are used for the same
elements across various figures.

[0022] The present invention will be described herein
with reference to the accompanying drawings illustrating
block diagrams and flowcharts according to embodi-
ments of the present invention. It will be understood that
each block of the flowchart illustrations, and combina-
tions of blocks in the flowchart illustrations, can be im-
plemented by computer program instructions. These
computer program instructions can be provided to a proc-
essor of a general purpose computer, special purpose
computer, or other programmable data processing ap-
paratus to produce a machine, such that the instructions,
which execute via the processor of the computer or other
programmable data processing apparatus, create means
for implementing the functions specified in the flowchart
block or blocks. These computer program instructions
may also be stored in a computer-usable or computer-
readable memory that can direct a computer or another
programmable data processing apparatus to function in
a particular manner, such that the instructions stored in
the computer-usable or computer-readable memory pro-
duce an article of manufacture including instruction
means that implement the function specified in the flow-
chart block or blocks. The computer program instructions
may also be loaded onto a computer or other program-
mable data processing apparatus to cause a series of
operational steps to be performed on the computer or
other programmable apparatus to produce a computer
implemented process such that the instructions that ex-
ecute on the computer or other programmable apparatus
provide steps for implementing the functions specified in
the flowchart block or blocks.

[0023] Also, each block of the flowchart illustrations
may represent a module, segment, or portion of code,
which comprises one or more executable instructions for
implementing the specified logical function(s). It should
also be noted that in some alternative implementations,
the functions noted in the blocks may occur out of the
order. For example, two blocks shown in succession may
in fact be executed substantially concurrently or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality involved.

[0024] The term "unit", as used in an embodiment,
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means, but is not limited to, a software or hardware com-
ponent, such as FPGA or ASIC, which performs certain
tasks. However, a unit does not mean that it is limited to
software or hardware. A unit may advantageously be
configured to reside on the addressable storage medium
and configured to execute on one or more processors.
Thus, a unit may include, by way of example, compo-
nents, such as software components, object-oriented
software components, class components and task com-
ponents, processes, functions, attributes, procedures,
subroutines, segments of program code, drivers,
firmware, microcode, circuitry, data, databases, data
structures, tables, arrays, and variables. The functional-
ity provided for in the components and units may be com-
bined into fewer components and units or further sepa-
rated into additional components and units. In addition,
components and units may be implemented to reproduce
one or more CPUs in a device or a security multimedia
card.

[0025] For reference, the terms "Channel (CH)", "cell
(i.e., primary cell, secondary cell, or candidate cell)", "car-
rier", and "component carrier”, as used in the present
invention, designate frequency bandwidths that operate
in one unit during wireless communication transmission,
and may be defined by the frequency bandwidths in the
center frequency. The above-described terms may be
mixedly used.

[0026] Further, the term "cell switch", as used in the
present invention, designates an operation of selecting
at least one of a plurality of cells that are pre-configured
to a terminal through a Radio Resource Control (RRC)
message and changing the selected cell to an activated
cell. Such activation includes reception of data, an oper-
ation for RRM or CSI measurement, and an operation
for monitoring of a corresponding cell (for future data re-
ception) in all.

[0027] FIG. 1 is a diagram illustrating a network envi-
ronment in which LAA base stations that operate in an
unlicensed band, WiFi Access Points (APs), and LTE
base stations that operate in a licensed band coexist.
[0028] More specifically, in a network environment,
there existan LTE base station 100 that operates through
exclusive occupation of frequency channels in a licensed
band, LAA base stations 110, 130, and 135 that non-
exclusively operate in an unlicensed band, and WiFi Ac-
cess Points (APs) 140 and 145. Further, there exist a
plurality of user terminals 120 that receive services from
the base stations or the WiFi APs.

[0029] The LAA base station 100 is a base station that
performs communication using an LTE communication
method in an unlicensed band. The LAA base station 100
may be called an LTE on Unlicensed spectrum (LTE-U)
that corresponds to an LTE technology in an unlicensed
band through reflection of the above-described features.
In the description of the presentinvention, the term "LTE-
U base station" may be mixedly used.

[0030] On the other hand, in the unlicensed band,
transmission outputs of base stations are mostly restrict-



9 EP 3 681 221 A1 10

ed, and in order to observe the regulations that are set
to minimize interference with communication devices of
other service providers, the environment is unable to
guarantee the service of an equivalent level in a specific
area. Inorderto solve this problem, a Carrier Aggregation
(CA) method that is mixed with an LTE communication
method in a licensed band may be used. Thatis, the LTE
base station 100 and the Licensed-Assisted Access
(LAA) base station 110 can cooperate with each other to
perform a CA operation. In this case, the LTE base station
110 and the LAA base station 110 may be base stations
that are physically separated from each other, butassingle
base station can be configured to perform both functions
ofthe LTE base station 100 and the LAA base station 110.
[0031] FIG. 2 is a diagram explaining an unlicensed
frequency channel.

[0032] Atpresent, in many countries, the bandwidth of
about 500 MHz is allocated for unlicensed uses in the
unlicensed band of 5 GHz. Referring to FIG. 2, 25 carriers
210, each of which has a bandwidth 200 of 20 MHz, con-
stitute the bandwidth of 500 MHz in total. At present, it
is considered that the LTE communication system can
perform the CA operation maximally up to 5 carriers, that
is, up to 100 MHz, in the licensed band, and in the case
of performing the CA operation through inclusion of even
the unlicensed band, frequency resources of a wider
band can be used.

[0033] FIG. 3 is a diagram explaining a cell switching
method in an unlicensed band according to an embodi-
ment of the present invention.

[0034] The presentinvention proposes a cell switching
method for changing a channel through selection of at
least one of a plurality of cells 310, 312, 314, and 316 of
an LAA base station 309 in the case where the LAA base
station 309 determines that the transmission is not pos-
sible in a cell in which the terminal is currently activated
to operate, that is, in a home cell that is determined as
the best cell for the terminal through average channel
measurement. In order to discriminate between a Prima-
ry cell (Pcell) of the LTE base station that operates in the
licensed band and a plurality of Secondary cells (Scells)
of the LAA base station 309 that operates in the unli-
censed band as shown in FIG. 3, the P cell may be called
a first cell, and the plurality of S cells may be called sec-
ond cells. Further, although the LTE base station 307
and the LAA base station 309 are discriminately illustrat-
ed in FIG. 3, it may be exemplified that the LTE base
station 307 and the LAA base station 309, which are
physically separated, are connected to each other to op-
erate together, or a physically single base station is pro-
vided with an LTE communication module and an LAA
communication module to operate.

[0035] First, the LTE base station 307 may transmit a
cell configuration message that includes information on
a plurality of cells for the cell configuration to each termi-
nal (S320). That is, the Primary cell (Pcell) of the LTE
base station 307 has already been connected to terminal
1 300, terminal 2 303, and terminal 3 305, and thus can
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transmit the cell configuration message. As described
above, in order to perform the channel switching opera-
tion according to the presentinvention, the terminals 300,
303, and 305, during an initial configuration with the LAA
base station 309, configure the plurality of cells 310, 312,
314, and 316 that operate in the LAA base station 309
in addition to reception of channel information of the Pri-
mary cell (Pcell) and the Secondary cells (Scells) when
performing the CA operation in accordance with Radio
Frequency (RF) capability limitations of the terminals in
the related art. In this case, the LTE base station may
transmit information for configuring the cell 1 310 as the
currently activated cell and configuring the remaining cell
2 312, cell 3 314, and cell 4 316 as candidate cells. The
candidate cells are cells which are not currently activated,
but are configured to the terminals through the RRC mes-
sage, and thus have possibility of becoming target cells
for cell switching of the terminals. It is assumed that ter-
minal 1 300, terminal 2 303, and terminal 3 305 are all
related to the LAA base station through the RRC config-
uration message, and cell 1 310 is configured as the cur-
rently activated cell.

[0036] Thereafter, the LAA base station 309 may mon-
itor the occupation states of the plurality of cells 310, 312,
314,and 316 (S330). In the case of a transmission mode,
the LAA base station may perform monitoring using
scheduling information of the LAA base station. Further,
in the case of a non-transmission mode, the LAA base
station may monitor the transmission state of another
WiFi device or LAA base station. Thereafter, the LAA
base station may transmit data to terminals 1, 2, and 3
300, 303, and 305 through cell 1 310 that is configured
and activated as a source cell (S340). In this case, the
LAA base station may perform data transmission for a
predetermined time through selective execution of a
maximum transmission timer.

[0037] Thereafter, the LAA base station 309 may de-
termine whether cell reselection is needed in a specific
terminal (S300). Thatis, the LAA base station may sense
whether the cell reselection is needed. If the cell rese-
lection is needed at operation S300, the LAA base station
309 may configure a target cell with respect to terminal
3 305 (S355). Even at this time, in the same manner as
monitoring the cell occupation state at operation S330,
the LAA base station may use the scheduling information
of itself in the transmission mode, and may search for a
target cell based on the transmission state of another
WiFi device or LAA base station in the unlicensed mode.
The details thereof will be described later. In this case,
the LAA base station may search for the target cell within
a predetermined time through selective operation of a
candidate cell search timer 357, and if the target cell is
not searched for until the predetermined time elapses,
the LAA base station may return to cell 1 310 that is a
home cell.

[0038] Ifitis assumed thatcell 2 312 is selected as the
target cell, cell 2 312 in the LAA base station 309 may
transmit a cell switching request message to terminal 3
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305 (S360). If cell movement is completed after a cell
movement time 368 elapses, the terminal may transmit
a response message against the cell switching request
to cell 2 312 (S365). Cell 2 312 that has received the
response message may transmit data to terminal 3 305
(S370). Thereafter, the base station may explicitly control
the terminal through L1 signaling to deactivate the cor-
responding cell. Further, the base station may control
terminal 3 305 to selectively operate a return timer 375,
and if the predetermined time elapses, it may return to
cell 1 310 that is a home cell.

[0039] FIG. 4 is a diagram explaining an operation of
an LAA base station for dynamic cell selection in an un-
licensed band according to an embodiment of the present
invention.

[0040] More specifically, FIG. 4 is a diagram material-
izing the operation of an LAA base station 309 of FIG. 3.
[0041] The LTE base station or the LAA base station
may transmit an RRC configuration message to each ter-
minal (S400). That is, the LTE or LAA base station may
transmit a cell configuration message that includes infor-
mation on a home cell for the terminal and candidate
cells. The home cell may be the best cell for each terminal
that is determined in accordance with the long-term av-
erage measurement result for a neighboring network en-
vironment through the LAA base station. Thereafter, the
LAA base station may monitor the occupation states of
a plurality of cells in the LAA base station (S410). The
LAA base station may determine whether cell reselection
is needed with respect to the terminal (S420). If the cell
reselection is needed, the LAA base station may select
the best target cell for the terminal (S430). In this case,
the LAA base station may select not only one target cell
but also a plurality of target cells. Thereafter, the LAA
base station may perform a cell reservation operation
with respect to the determined target cell (S440). That
is, the LAA base station may transmit a cell reservation
signal to the target cell so as to prevent other communi-
cation devices from occupying the cell until scheduling
of the target cell is performed. The LAA base station may
transmit a cell switching request message to the terminal
(S450). If a cell switching rejection message is received
from the terminal, the LAA base station may return to the
operation S430 to determine the best target cell for the
terminal, and then performs the subsequent operation in
the same manner. Further, if a cell switching request re-
sponse message to the cell switching request message
is received from the terminal, the LAA base station may
transmit data (S470).

[0042] FIG. 5 is a diagram explaining an operation of
a terminal for dynamic cell selection in an unlicensed
band according to an embodiment of the present inven-
tion.

[0043] More specifically, FIG. 5is a diagram explaining
detailed operations of the terminals 300, 303, and 305
of FIG. 3. The terminal may transmit Radio Frequency
(RF) capability information (S500). The RF capability in-
formation may include information about the number of
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cells that can be aggregated in the case where the ter-
minal in the related art performs the CA operation in the
LTE communication system. The terminal may receive
the RRC configuration message from the base station
(S550). The terminal may receive the cell configuration
message that includes information about a home cell for
the terminal and candidate cells.

[0044] Thereafter, the terminal may determine whether
the cell switching request is received from the LAA base
station (S510). If the cell switching request is received,
the terminal may move from the home cell to the target
cell (S515). Thereafter, the terminal may perform Clear
Channel Assessment (CCAQ) to determine whether a
signalin the target cell is equal to or smaller than athresh-
old value. If the CCA is equal to or larger than the thresh-
old value, the terminal can measure the candidate cells
thatare configured at operation S505 (S525). Thereafter,
the terminal may transmit the cell switching rejection
message to the LAA base station (S527), and may again
determine whether the cell switching request message
is received from the LAA base station (S510).

[0045] If the CCA is smaller than the threshold value
at operation S520, the terminal may transmit the cell
switching request response message to the target cell,
and may receive the data (S530). After completion of the
datatransmission/reception, the base station may explic-
itly control the terminal through L1 signaling to deactivate
the corresponding cell. Further, the terminal may deter-
mine deactivation of the corresponding cell based on
whether a predetermined return timer expires in order to
selectively determine whether to return to the previous
home cell (S540). Further, the terminal may move from
the corresponding target cell to the home cell. Here, the
home cell means a cell in which an average measure-
ment value that is determined on the basis of interfer-
ence, channel load, and cell accessibility is the best with
respect to the terminal. If the return time expires, the ter-
minal may determine what return option has been con-
figured (S550). The return option may include option 1
thatis based on the return timer and option 2 that is based
on the cell monitoring.

[0046] More specifically, the return option 1 is to un-
conditionally return to the home cell when the timer ex-
pires (S580). The return option 2 is to return to the home
cell only in the case of transmitting the request message
with respect to the home cell and performing a command
for permitting the corresponding cell switching. First, if
the result of the CCA that is performed in the home cell
is smaller than the threshold value, the home cell can be
pre-reserved (S560). Thereafter, the terminal may trans-
mit the cell switching request to the home cell (S565),
and ifthe cell switching requestis received from the home
cell (S567), the terminal may perform returning from the
target cell to the home cell (S580).

[0047] Frequent movement ofthe terminal to the target
cell may cause a movement overhead, and if frequent
return to the home cell is indicated through PDCCH, it
may cause lack of PDCCH resources. However, on the
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basis of a long-term cell, the home cell has a better per-
formance, and thus returning of the terminal to the home
cell may cause a tradeoff between the movement over-
head and performance gain.

[0048] Hereinafter, individual processes of the method
according to the present invention as described above
with reference to FIGS. 3, 4, and 5 will be described.
FIGS. 6 to 11 are diagrams that are related to a process
of transmitting an RRC configuration message foran LTE
base station to configure a home cell and candidate cells
with respect to a terminal.

[0049] FIG. 6 is a diagram explaining a method for de-
termining a home cell for each terminal through an LAA
base station according to an embodiment of the present
invention.

[0050] AnLAAbase station 310, which performs trans-
mission through a cellular communication protocol that
includes an LTE in an unlicensed band, may determine
the best transmission cell (one or cell group) for each
terminal 320 in accordance with the long-term average
measurement result with respect to the transmission
channel situations of the existing neighboring WiFI 340
and 345 and LAA base stations 330 and 345 and inter-
ference environments. In this case, the cell for each ter-
minal in accordance with the determined long-term av-
erage measurement result may be called a home cell.
The LTE base station 300 may transmit the RRC config-
uration message, which includes information on the
home cell and information on a plurality of candidate cells
of the LAA base station 310, to the terminal 320.
[0051] FIG. 7 is adiagramiillustrating cells in used fre-
quency bands of an LTE base station and an LAA base
station according to an embodiment of the present inven-
tion.

[0052] More specifically, FIG. 7 exemplarily illustrates
channels between an LTE base station that performs
transmission to a licensed band and an LAA base station
that performs transmission to an unlicensed band. Since
the LAA base station has RF capability that is higher than
that of the terminal, a plurality of cells perform signal
transmission to the terminal, and the terminal performs
transmission to the home cell. As described above with
reference to FIG. 3, the reference numeral "700" indi-
cates, for example, a change of an activated cell from
cell 1 to cell 3 in an unlicensed band of the LAA base
station in the case where cell reselection is needed with
respect to the terminal and a cell switching operation is
performed.

[0053] FIG. 8 is a diagram explaining a primary cell, a
secondary cell, and candidate cells that are configured
to a terminal according to an embodiment of the present
invention.

[0054] More specifically, FIG. 8 illustrates a Primary
cell (Pcell) 810 of an LTE base station, a Secondary cell
(Scell) 820 of an LAA base station, and at least one can-
didate cell 830, which are configured by an RRC config-
uration message with respect to a terminal 800.

[0055] The cell in the Carrier-Aggregated (CA) LTE
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base station, which is initially configured in accordance
with RF capability limitations of the terminal 800 and can
be buffered in real time, may be the P cell, and the cell
in the LAA base station may be the S cell. As described
above with reference to FIG. 6, the S cell may be the
home cell, which is the cell of the LAA base station and
is selected as the best cell for the terminal in accordance
with the long-term average measurement result. In ad-
dition, the LAA base station cell that is configured for the
terminal may be newly defined as the Candidate (C) cell
830. The C cell is configured for the terminal in addition
to the home cell, and if the cell reselection is needed for
the terminal, the LAA base station may perform the
switching request through prompt selection of the best
cell at the current time.

[0056] FIGS.9A and 9B are diagrams explaining a Me-
dium Access Control - Control Element (MAC-CE) struc-
ture that is used for a base station to configure activation
and deactivation of a cell to a terminal according to an-
other embodiment of the present invention.

[0057] More specifically, FIG. 9A explains a method
for simplifying a procedure of transmitting information on
activated cells using MAC-CE without transmitting an
RRC connection reconfiguration message in the case of
changing the activated cells for a terminal during a CA
operation.

[0058] First, in the case where the terminal performs
the CA operation, the MAC-CE 900 for performing acti-
vation/deactivation configuration with respect to a plural-
ity of cells may configure activation of the corresponding
cell in the case of setting Ci to "1", and may configure
deactivation of the corresponding cell in the case of set-
ting Ci to "0", with respect to pre-configured cells through
an RRC connection reconfiguration message. In this
case, the reserved bit has always been set to "0".
[0059] Onthe other hand, in the case where a plurality
of cells that get over the capability of the terminal are
configured as candidate cells with respect to the terminal,
it is not possible to accommodate the plurality of cells in
all through the existing MAC-CE format of 1 byte. Ac-
cordingly, the MAC-CE that is used for the activation and
deactivation configuration requires a MAC-CE format
that is more extended than the existing MAC-CE format
of 1 byte. A method for using the extended MAC-CE for-
mat is as follows.

[0060] Firstis to use a fixed MAC-CE format of 4 bytes.
That is, activation or deactivation of each cell may be
configured using the MAC-CE format of 4 bytes regard-
less of the number of cells that are pre-configured to the
terminal.

[0061] Second is to select and variably use a multi-
format including a short MAC-CE format 930 and a long
MAC-CE format 940. The long MAC-CE format 940 may
be called an extended MAC-CE format. In this case, in
order to notify the terminal of the MAC-CE format being
used, the base station may use a method for explicitly
indicating the MAC-CE with a reserved bit in the MAC-
CE and a method for implicitly indicating the MAC-CE
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through a parameter SCellindex that configures indexes
of carrier aggregated cells. That is, in the case of the
explicit indication method, if the reserved bit is "0", the
existing short MAC-CE format 930 may be used, whereas
if the reserved bit is "1", the extended long MAC-CE for-
mat 940 may be used. Further, in the case of the implicit
indication method, the maximum SCellindex value may
be used in the process in which the base station config-
ures the cell to be used in the terminal through the RRC
reconfiguration message. For example, if SCelllndex is
equal to or smaller than 7 in the RRC configuration mes-
sage, the short MAC-CE format 930 of 1 byte for the cell
activation/deactivation may be used, whereas if SCellln-
dex exceeds 7, the long MAC-CE format 940 of 4 bytes
may be used.

[0062] Third is to predetermine and use four kinds of
modes with respect to the MAC-CE format. For example,
in the case of mode 1, the MCE-CE format of 1 byte may
be determined, while in the case of mode 2, the MCE-
CE format of 2 bytes may be determined. Further, in the
case of mode 3, the MCE-CE format of 3 bytes may be
determined, while in the case of mode 4, the MCE-CE
format of 4 bytes may be determined. In this case, a new
LCID may be indicated through addition of LCID (logical
=11011) to the existing activation/deactivation MAC-CE.
[0063] FIG. 9B explains a method for using the MAC-
CE format that is used according to the number of the
plurality of configured cells, as described above with ref-
erence to FIG. 9A, as PHR MAC-CE.

[0064] Thatis, after the MAC-CE format is determined
through the above-described method, activation or de-
activation configuration may be performed with respect
to the respective cells (may be used as Activation/Deac-
tivation (AD) MAC-CE), and may be used as Power
Headroom Report (PHR) MAC-CE. A case where the
MAC-CE format is determined through the second meth-
od as described above with reference to FIG. 9A will be
exemplarily described. If the short MAC-CE format 930
of 1 byte is determined by the explicit or implicit method,
as illustrated in FIG. 9B, the PHR MAC-CE for the short
MAC-CE format 930 of 1 byte may be used. Further, if
the long MAC-CE format 930 of 4 bytes is determined,
the PHR MAC-CE based on the long MAC-CE format
930 of 4 bytes may be used. It is apparent to those of
ordinary skill in the art to which the present invention
pertains to modify the PHR MAC-CE structure based on
the short MAC-CE format 930 of 1 byte as illustrated in
FIG. 9B into the PHR MAC-CE based on the long MAC-
CE format 930 of 4 bytes to be used.

[0065] Through the activation or deactivation configu-
ration method for a plurality of cells that are configured
to the terminal using the extended MAC-CE as described
above, the activation index in the MAC-CE can be
changed (with consumption of about 24 to 34 ms) without
transmission of the RRC connection reconfiguration
message for additional cell information that has a great
delay of about 250 to 450 ms, and thus the delay problem
can be solved.
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[0066] FIG. 10 is a diagram explaining a method for
transferring a signal between a terminal and a network
for initial configuration with respect to the terminal ac-
cording to an embodiment of the present invention.
[0067] More specifically, FIG. 10 is to explain RF ca-
pability information for initial configuration of the terminal,
an RRC connection reconfiguration message transmis-
sion procedure, and addition of RF tuning delay informa-
tion during transmission of CA-related User Equipment
(UE) capability information.

[0068] A network 1010 includes a cellular communica-
tion network including an LTE base station that is con-
nected to a terminal to communicate with the terminal.
The terminal 1000 and the network 1010 may establish
RRC configuration (S1020). Thereafter, the terminal 100
and the network 1010 may perform an authentication pro-
cedure (S1030), and may perform Non-Access Stratum
(NAS) security procedure (S1040). The above-described
process may include a connection process between the
general terminal and the network that belongs to the tech-
nical field according to the present invention.

[0069] Thereafter, the network 1010 may inquire of the
terminal 1000 about the UE capability (S1050). The ter-
minal 1000 may transmit the UE capability information in
response to the inquiry. The UE capability information
may include RF tuning delay information of the terminal.
The RF tuning delay information may be delay time in-
formation that is consumed when the terminal performs
the cell switching operation. The RF tuning delay infor-
mation may include RF tuning delay information of intra-
frequency within the same band and inter-frequency out
of the current band.

[0070] The RF tuning delay information may differ de-
pending on hardware that is implemented in the terminal
and an RF related circuit operation. This can be satisfac-
torily designed when the terminal is implemented with
conservative regulation of the maximum RF tuning delay.
The RF tuning delay of the corresponding terminal may
be divided into several grades through quantization to be
reported to the base station. The base station may design
the cell switching operation for each terminal to match
the quantized grades of the RF tuning delay that is re-
ported by the corresponding terminal. Further, the base
station may conservatively design the cell switching op-
eration to match the largest delay time among the quan-
tization grades of the RF tuning delay that is reported by
the connected terminal.

[0071] The RF tuning delay information that is added
to the UE capability information may be used for the LAA
base station to compare costs when the LAA base station
determines whether to reselect the cell afterward. That
is, the RF tuning delay information may be used during
comparison of waiting time in the home cell or switching
times to a target cell. Further, the RF tuning delay infor-
mation may be used to determine a reservation time for
precedent occupation of the target cell by the LAA base
station. After a cell switching request message for the
target cell is transmitted to the terminal, a reservation
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signal (preamble) may be transmitted to the target cell in
consideration of the time that is required for the corre-
sponding terminal to perform the cell switching.

[0072] Thereafter, the terminal 1000 and the network
1010 may perform the RRC security procedure (S1060).
Then, if needed, the network 1010 may transmit the RRC
connection reconfiguration message to the terminal 1000
(81070), and if the RRC reconfiguration is completed,
the terminal 1000 may transmit an RRC connection
reconfiguration complete message (S1075). FIG. 11isa
diagram materializing terminal capability information that
a terminal transmits to a base station according to an
embodiment of the present invention. The terminal may
transmit the UE capability information, which includes
the RF tuning delay information for each terminal as de-
scribed above, to the base station.

[0073] FIG. 12 is a diagram materializing operations
of a terminal, an LTE base station, and an LAA base
station for cell switching according to an embodiment of
the present invention.

[0074] More specifically, FIG. 12 is to explain the op-
eration of an LAA base station 1220 after a plurality of
cells that get over the RF capability of the terminal are
configured to the terminal using an RRC configuration
message and a MAC-CE for cell activation/deactivation.
Thereafter, the LAA base station 1220 may monitor a cell
occupation state (S1230). Thereafter, the LAA base sta-
tion may determine whether cell reselection is needed
(S1240). If the cell reselection is needed, the LAA base
station 1220 may determine the best target cell (or target
cell set) for the terminal (S1250). If the target cell is de-
termined, the LAA base station 1220 may transmit a cell
reservation signal to the target cell (S1260). Thereatfter,
the LAA base station 1220 may transmit a cell switching
request message for the target cell to the corresponding
terminal 1220 (S1270).

[0075] In transmitting the cell switching request mes-
sage, since it is not yet possible for the corresponding
terminal to directly allocate transmission resources to the
target cell in an unlicensed band, a PCell of the LTE base
station or a serving cell of the LAA base station, which
is currently connected, may transmit the cell switching
request message. The cell switching request message
may include information on a home cell, information on
a target cell for movement, center frequency information,
bandwidth information, and information on transmission
power. Further, the cell switching request message may
selectively include whether to receive PDCCH, data
transmission start time information, or information on a
home channel return timer. The information on whether
to receive the PDCCH is information on whether activa-
tion of the corresponding cell is to simply measure the
RRM (PDCCH reception is not needed) or to receive data
traffic (PDCCH reception is needed). The above-de-
scribed information is merely exemplary, and information
that is included in the cell switching request message is
not limited thereto.

[0076] Further, since the cell switching request mes-
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sage is transmitted through the PDCCH, it is possible to
shorten the time that is required for channel change in-
dication and channel change by the terminal. In the case
of using the RRC connection reestablishment message
that corresponds to the existing scheme, time of about
250 ms to 450 ms is consumed, and thus delay occurs
in performing RRC release and RRC addition proce-
dures. Further, in the related art, in the case of adding or
deleting the SCell from the CA system, the RRC connec-
tion reconfiguration message is used, and in the case of
configuring the activation/deactivation state of the SCell,
MAC-CE (i.e., activation/deactivation MAC-CE, LCID
(logical = 11011) is used. In this case, on the assumption
of two or three times ARQ, time of about 24 ms is con-
sumed. On the other hand, in the method using L1 sig-
naling according to the present invention, time of about
0.45 ms that corresponds to 6 symbols is consumed.
More detailed calculation will be mad later with reference
to FIG. 22.

[0077] Thereafter, the terminal 1220 may perform cell
movement to the target cell (S 1280). In the case of trans-
mitting a response message to the cell switching request
after completion of the cell movement, the LAA base sta-
tion 1220 may transmit data to the terminal 1200 (S
1290).

[0078] FIGS. 13 to 17 are diagrams related to an op-
eration of the LAA base station to monitor the cell occu-
pation state.

[0079] FIG. 13 is a block diagram illustrating internal
configurations of an LTE base station and an LAA base
station according to an embodiment of the present inven-
tion.

[0080] More specifically, in the case where an LTE
base station and an LAA base station constitute a phys-
ically single base station, the current cell occupation state
can be monitored using a WiFi monitoring module 1310
of the LAA base station, an LAA transceiver IC module
1320, and an LTE transceiver IC module 1330. In addi-
tion, future residual transmission time of Radio Access
Technology (RAT) that uses various communication
methods can be confirmed. As a method for confirming
the residual transmission time, for example, overhearing
of the base station and a difference between feedback
positions of a multi-terminal.

[0081] More specifically, the residual transmission
time can be grasped even with respect to communication
devices that use different communication methods
through decoding of length fields or Network Allocation
Vectors (NAV) of signals of other communication devices
through the WiFI monitoring module 1300.

[0082] Further, in the case where the same LAA base
station performs transmission to a different terminal, the
LAA base station may grasp the transmission time of the
corresponding connection. In the case of transmission
of another LAA base station, the occupation state can be
grasped through a method using CCA, that is, energy
detection. Further, the residual transmission time can be
grasped by monitoring the PDCCH through addition of a
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new field that is specified by the transmission time to the
PDCCH. However, although not illustrated in the draw-
ing, it is apparent to those of ordinary skill in the art to
which the present invention pertains to apply the present
invention to an embodiment in which the LTE transceiver
IC module and the LAA transceiver IC module exist in
physically different base stations.

[0083] FIG. 14 is a diagram explaining a method for
determining whether to perform cell switching through an
LAA base station according to an embodiment of the
present invention.

[0084] More specifically, FIG. 14 illustrates the opera-
tion of the LAA base station which monitors the occupa-
tion state, determines whether cell reselection is needed,
determines a target cell, and transmits a reservation sig-
nal.

[0085] First, the LAA base station may determine
whether an access toan unavailable home cell is attempt-
ed (S1400). Thatis, the LAA base station may determine
a case where another transmission is performed when
an access to a home cell, that is, a currently activated
cell, is attempted, or a case where transmission at a fu-
ture time is not possible. An example of the access to
the unavailable home cell will be described later with ref-
erence to FIGS. 15A to 15C.

[0086] Thereafter, the LAA base station may deter-
mine whether the cost in the home cell is smaller than
the cost in the target cell (S1410). The cost may be time
that is required to perform the operation. That is, expect-
ed values for reselection of other cells on the basis of the
residual transmission time of the current home cell may
be compared with each other as follows.

- Minimum waiting time of home cell > Cell switching cost
(T_cost) + Alpha

[0087] The cell change cost (T_cost) may be deter-
mined on the basis of information on the RF tuning delay
of UE capability information that the terminal has trans-
mitted to the LAA base station as described above.

[0088] If the cost in the home cell is smaller than the
cost in the target cell, the LAA base station may wait for
the cell access in the current home cell (S1420). If the
LAA base station determines that the cost in the home
cell is equal to or higher than the cost in the target cell
at operation S1410, it may determine whether the target
cellis available (S1430). Thatis, the terminalmay confirm
transmission possibility to another cell among predeter-
mined candidate cells. That is, the terminal may confirm
whether the target cell is in an idle state at the present
time, and if the target cell is in the idle state, the terminal
may confirm whether the channel can be preoccupied.
Further, the terminal may confirm whether signal trans-
mission can be completed within a marginal time
T_margin ~ T_cost in the target cell. The marginal time
means time that is within a range that is smaller than the
cell switching cost T_costinthe home cell that s currently
a serving cell to the extent of T_margin. That is, in the
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case where transmission of a signal of another commu-
nication device is completed in the marginal time that is
within the cell switching cost T_cost from the home cell
even if another communication device transmits the sig-
nal in the target cell, the terminal may determine that
transmission to the target cell is possible.

[0089] In order to confirm the residual transmission
time of another transmission in the target cell, the residual
transmission time may be measured through an LAA
base station monitoring module. Further, in the case of
another communication device, for example, in the case
of WiFi transmission, it may be measured using duration
information of a NAV message. Further, in the case of
the transmission of another LAA base station, it may be
acquired through decoding of the PDCCH information.
[0090] In the case where the target cell is available,
the terminal can access predetermined candidate cells
(S1440). Thereafter, the LAA base station may determine
the target cell (S1450). The LAA base station may selec-
tively transmit the reservation signal to the determined
target cell (S1455).

[0091] FIGS. 15A to 15C are diagrams explaining an
operation of an LAA base station to monitor a cell occu-
pation situation of another communication device in an
unlicensed band according to an embodiment of the
present invention.

[0092] FIG. 15A illustrates a case where when a cell
access is attempted in the currently activated cell 1
(1510), cell occupation is waited for since another trans-
mission is being performed and the residual transmission
time 1515 remains. In this case, when the CCA is per-
formed with respect to the corresponding cell, itis sensed
that another transmission is being performed.

[0093] FIG. 15B illustrates an example in which it is
sensed that future transmission is not possible. That is,
in the case of securing the maximum transmission period
1530 with respect to the current cell, another transmis-
sion 1540 has already been scheduled in the correspond-
ing cell, and thus CCAidle time cannot be observed. After
the maximum transmission period 1530 is ended, trans-
mission should be stopped for a time that corresponds
to 5% of the maximum transmission period 1530 accord-
ing to the CCA regulations. In this case, the scheduling
situation of the other transmission 1540 can be monitored
during the transmission period, and thus cell access lim-
itations can be sensed (1520).

[0094] In the same manner as FIG. 15B, FIG. 15C il-
lustrates an example in which it is sensed that future
transmission is not possible. The duty cycle for each
channel can be adjusted to improve the coexistence per-
formance with another RAT, such as WiFi, in the unli-
censed band. That is, the cell can be occupied only in an
ON period for each cell, and in the case where another
transmission 1570 has already been scheduled in an
OFF period 1567 even if the LAA base station is currently
transmitting the signal in the ON period 1565 (1560), the
OFF period 1567 cannot be observed. In this case, the
LAA base station can monitor the scheduling situation of
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the other transmission 1570 during the LAA transmission,
and thus the cell access limitations can be sensed to
observe the OFF period 1567 of the duty cycle (1550).
[0095] FIG. 16 is a diagram explaining a method for
selecting a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an LAA
base station according to an embodiment of the present
invention.

[0096] More specifically, as described above with ref-
erenceto FIG. 15A, FIG. 16 illustrates a case where when
a cell access is attempted in the currently activated cell
11610 of the LAA base station (1630), another transmis-
sion 1635 is performed, and it is sensed that the residual
transmission time 1637 remains. In this case, expected
values for reselection of other cells on the basis of the
residual transmission time 1637 of the current cell may
be compared with each other. As described above, the
residual transmission time can be measured through the
monitoring module of the LAA base station. That is, in
the case of WiFi transmission, duration information of a
NAV message may be used, while in the case of another
LAA base station transmission, the PDCCH information
may be used.

[0097] The transmission possibility to another cell may
include whether the target cell is currently in an idle state
and whether the cell can be preoccupied. Further, it can
be confirmed whether the transmission can be completed
within a target marginal time. The details thereof will be
described later with reference to FIGS. 19A and 19B.
[0098] When the transmission possibility in cell2 1613
is determined, another transmission 1640 is performed
atthe present time, and thus transmission is not possible.
In the case of cell 3 1615, it is determined that there is
not another transmission at present and there is not an-
other scheduled transmission even at future time, and
thus a cell switching request 1620 can be transmitted.
Thereafter, in the case where the LAA base station trans-
mits data to a terminal (1650) after the terminal moves
the cell, that is, switches the activated cell to cell 3, it can
be known that cell 1 1610 that is the home cell has a
reduced cell access delay as compared with that in wait-
ing for the residual transmission time 1637.

[0099] FIG. 17 is a diagram explaining a method for
selecting a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an LAA
base station according to another embodiment of the
present invention.

[0100] More specifically, FIG. 17 illustrates a case
where another transmission has already been scheduled
at future time and thus CCA idle time cannot be observed
as described above with reference to FIG. 4B. That is, if
it is sensed that the CCA idle time 1715 cannot be ob-
served due to scheduling of another transmission 1717
at the future time during 10 ms transmission 1710 that
corresponds to the maximum transmission period in cell
1 1700, the cell is reselected in advance to perform the
cell switching operation. In the case where the 10 ms
transmission 1720 that corresponds to the maximum
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transmission period is performed even if the cell is
switched to cell 2 1703, the CCA idle time 1725 cannot
be observed due to scheduling of another transmission
1727 at the future time, and thus cell switching to cell 3
1706 can be performed. Since there is not another sched-
uled transmission at the future time when cell switching
is determined in cell 2 1703, the LAA base station may
perform 10 ms transmission 1740 after the cell switching,
observe 0.5 msidle time 1745, and successively perform
10 ms transmission 1747.

[0101] FIG. 18 is a diagram explaining a method for
selecting a dynamic cell in accordance with a monitoring
operation of a cell occupation situation through an LAA
base station according to still another embodiment of the
present invention.

[0102] More specifically, as described above with ref-
erencetoFIG. 15C, FIG. 18illustrates a case where when
aduty cycle is configured, it is determined that all signals
cannot be transmitted in an ON period of the duty cycle.
The duty cycle is a period in which cell occupation time
is determined for each channel in order to improve co-
existence performance with another RAT, such as WiFi,
in an unlicensed band. That is, the cell can be occupied
only in the ON period for each cell, and thus the duty
cycle can be adjusted in accordance with an interference
level.

[0103] Ifitis determined thatall signal cannot be trans-
mitted within the ON period when the currently activated
cell 1 1810 attempts a cell access, the LAA base station
may determine the cell switching (1830). Thereafter, oth-
er cells may perform the CCA to confirm cell selection
possibility. As illustrated in FIG. 18, in the case where
the existence of another transmission 1840 is sensed
through performing of the CCA in cell 2 1813, the CCA
can be performed in the next cell 3 1815. In the case
where an idle state is confirmed in cell 3 1815 and an
ON period of the duty cycle can be adjusted to be long
due to low interference level of another communication
device in cell 3 1815, a cell switching request 1820 may
be transmitted from a P cell of the LTE base station to a
terminal. During a time 1850 when the terminal moves
from cell 1 1810 to cell 3 1815, the LAA base station may
transmit a cell reservation signal to cell 3 1815 (1855).
The LAA base station may transmit a signal to the termi-
nal during the ON period in cell 3 1815.

[0104] FIGS. 19A and 19B are diagrams explaining a
method for selecting a target cell through an LAA base
station according to an embodiment of the presentinven-
tion.

[0105] More specifically, FIGS. 19A and 19B are to ex-
plain selection criteria for a target cell among remaining
candidate cells 1903 and 1906 in the case where cell
switching is determined in a currently activated cell of an
LAA base station, that is, cell 1 1900 that is a home cell
(1910). The selection criteria for the target cell may be
based on at least one of those as described below. Fur-
ther, weight values may be given to and combined with
the following criteria. A process of selecting a plurality of



23 EP 3 681 221 A1 24

target cells is illustrated in FIG. 19B. More specifically,
the LAA base station may consider at least one of target
cell selection criteria 1950 to be described below, and
may select the target cells through reflection of predeter-
mined weight values 1960 therein.

- Select the cleanest cell (channel) that is least occu-
pied by other communication devices using the CCA
result

- Avoid Wi-Fi primary cells (channels)

- Avoid other LAA (LTE-U) operator cells (channels)

- Select measurement basis using Received Signal
Strength Indicator (RSSI) with respect to a beacon
signal of Wi-Fi AP

- Select a cell based on whether Wi-Fi transmission
is made by a primary cell or a secondary cell

- Selectacellbased on (LAA UE) WiFi measurements
over RRC

- LAA network listening measurements

- Channel Quality Indicator (CQlI) or Block Error Ratio
(BLER) reported by LAA terminal

- LAA terminal Radio Resource Management (RRM)
measurements

[0106] As an embodiment based on the above selec-
tion criteria, transmission of another RAT may be sensed
through performing of CCA with respect to a cell in which
signal transmission of the corresponding LAA base sta-
tion is not scheduled. In this case, a cell having a low
CCA level may be selected, the corresponding cell may
be occupied, and a beacon signal for reservation may be
transmitted. Further, with respect to a cell of the corre-
sponding LAA base station that is currently transmitted,
a cell that is close to a transmission completion time may
be selected, the corresponding channel may be occu-
pied, and the successive transmission thereof may be
immediately performed after completion of the previous
other transmission without the beacon for transmission
reservation.

[0107] A method for selecting target cells in accord-
ance with the above-described criteria will be described
with reference to FIG. 19A. In the case where the LAA
base station determines that cell reselection is needed
in cell 1 1900 that is a home cell and determines cell
switching (1910), it may perform CCA with respect to cell
2 1903 that is a candidate cell since the cell 2 is a cell in
which signal transmission of the corresponding LAAbase
station is not scheduled. Thereafter, since there is no
transmission of another communication device in cell 2
1903 to satisfy the criteria, the LAA base station may
select cell 2 1903 as the target cell, and thereafter, may
transmit a cell reservation signal 1920 to cell 2 1903 for
a cell movement delay time 1925 of the terminal.
[0108] TheLAAbase station may predictthe cellmove-
ment delay time 1925 based on RF tuning delay infor-
mation that is included in capability information of the
terminal as described above, and may transmit the cell
reservation signal. After transmitting the cell reservation
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signal 1920, the LAA base station may transmit the signal
to the terminal (1930). The terminal may perform a syn-
chronization process that includes RF returning, Auto-
matic Gain Control (AGC) setting, and tracking using the
reservation signal of the base station.

[0109] On the other hand, since cell 3 1906 that is a
candidate cell is a cell in which the corresponding LAA
base station currently performs signal transmission, the
LAA base station determines whether the transmission
completion time is near, and successively performs the
transmission after completion of the previous transmis-
sion without transmitting separate CCA and reservation
signal (1940). In this case, if the preceding residual trans-
mission time is longer than the previous cell reservation
signal length of cell 2 and is smaller than a predetermined
value, the LAA base station can determine whether the
transmission completion time is near (T_res < proceed-
ing residual transmission time < T_res + Beta). In such
a situation, the synchronization process that includes RF
returning, Automatic Gain Control (AGC) setting, and
tracking can be performed using only Cell-specific Ref-
erence Signals (CRS) included in PDCCH and Demod-
ulation Reference Signal (DMRS) included in a Physical
Downlink Shared Channel (PDSCH).

[0110] FIG. 20 is a diagram explaining transmission of
Clear Channel Assessment (CCA) and reservation sig-
nals for a target cell through an LAA base station accord-
ing to an embodiment of the present invention.

[0111] More specifically, FIG. 20is to explain two meth-
ods for transmitting CCA and reservation signals with
respect to a plurality of cells in the case of determining
cell switching (2010) through satisfaction of cell reselec-
tion necessity requirements due to the reason for the
existence of another transmission in cell 1 2000 thatis a
home cell of the LAA base station. First is an aggressive
approach method. According to this method, CCA is per-
formed with respect to a plurality of candidate cells, and
areservation signal, for example, reservation beacon, is
transmitted simultaneously with the CCA. That is, the
CCA is simultaneously performed with respect to cell 2
2003 to cell N 2007 (no_beacon = 1, 2, ..., Nc), and a
final target cell can be selected among cells for which
reservation has succeeded without collision as the result
of the CCA. The method for selecting the final target cell
may be based on atleast one of those as described above
with reference to FIG. 19A.

[0112] Second is an opportunistic approach method.
According to this method, CCA is performed with respect
to one of the plurality of candidate cells, and a reservation
signal is transmitted. If the reservation has failed due to
collision or the like, the CCA may be successively per-
formed with respect to another cell among the candidate
cells, and a reservation signal may be transmitted.
[0113] FIG. 21 is a diagram explaining transmission of
a cell switching request message through an LTE base
station according to an embodiment of the present inven-
tion.

[0114] More specifically, in the case where the LAA
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base station determines cell switching (2120), CCA is
performed with respect to cell 3 2115, and if the cell 3 is
determined as a target cell, a cell switching request mes-
sage 2130 is transmitted from a PCell of a licensed band
2100 of the LTE base station through PDCCH, and a cell
reservation signal 2140 is immediately transmitted with
respect to cell 3 2115. The transmission time of the cell
reservation signal may be determined based on a cell
movement delay time 2145 of the terminal. As described
above, if the terminal that has received the cell switching
request message 2130 performs the cell switching after
precedent cell occupation using the cell reservation sig-
nal 2140 of the LAA base station, the cell switching re-
quest message is transmitted in a licensed band, and
thus uncertainty can be removed with reduction of the
change delay time through transmission of the PDCCH
(for each subframe).

[0115] FIG. 22is adiagram explaining a time overhead
when an LTE base station transmits a cell switching re-
quest message according to an embodiment of the
present invention.

[0116] More specifically, FIG. 22 is to explain calcula-
tion of a delay time in the case where the cell switching
request message according to the present invention is
transmitted through L1 signaling in a PDCCH.

[0117] First, the frame structure in an LTE communi-
cation system will be described. One frame 2200 corre-
sponds to 10 m, and one subframe 2210 corresponds to
=1 ms. Further, one slot 2215 corresponds to 0.5 ms,
and one symbol 2220 corresponds to 71.3 ps.

[0118] Since a cell switching command of a terminal
is received through the PDCCH, time is consumed within
three symbols. Thereafter, if it is assumed that the cell
movement time is equal to or shorter than 100 ps in av-
erage, the sum of the time for receiving the cell switching
command and the cell movement time is maximally equal
to or shorter than 6 symbols (i.e., 0.45 ms)

[0119] FIG. 23 is a diagram explaining operations of a
terminal, an LTE base station, and an LAA base station
to transmit and receive a cell switching request message
and a cell switching rejection message in response to
the cell switching request message according to an em-
bodiment of the present invention.

[0120] An LAA base station 2305 may transmit a cell
switching request message to a terminal 2300 through
an LTE base station 2303 (S2310). The terminal 2300
may perform cell movement in response to the cell
switching request message.

[0121] Thereafter, the terminal 2300 may determine
whether the target cell is available (S2320). That is, the
terminal may determine whether the target cell is avail-
able through monitoring of the cell, and in this case, may
monitor channel state information of a serving cell and
Received Signal Strength Indicator (RSSI) of the re-
ceived signal levels (including WiFi interference) of all
neighboring cells during an RRM measurement opera-
tion. In the case where the terminal provides feedback
of the target cell state after the cell movement, the ter-

10

15

20

25

30

35

40

45

50

55

14

minal measures a channel after RF tuning to the target
cell, determines that the target cell is available if the value
of a neighboring signal is equal to or smaller than a
threshold value, configures the indicator of a cell switch-
ing rejection message as "0", and does not transmit the
cell switching rejection message. Since the cell switching
rejection message is not received, the LAA base station
may perform downlink transmission to the target cell at
a scheduled time. Thereafter, the LAA base station 2305
may transmit data to the terminal 2300 (S2330).

[0122] If the quality of the target cell deteriorates, that
is, if the neighboring interference signal value is equal to
orlargerthanthe threshold value, after the cellmovement
is performed, the terminal 2300 may scan other candi-
date cells (S 2340). In the case of scanning a new target
cell, the terminal may perform a scanning operation with
respect to all the candidate cells that are configured
through the RRC reconfiguration message. Further, the
terminal may perform a scanning operation with respect
to limited candidate cells that are recommended by the
LAA base station. Thereafter, the terminal may finally
determine the target cell after selective scanning of the
candidate cells. That is, the terminal may finally deter-
mine whether the target cell is suitable after scanning of
the candidate cells. The terminal may confirm whether
reception  Signal-to-Interference-plus-Noise  Ratio
(SINR) of the target cell is equal to or higher than a pre-
determined threshold value. The reception SINR may be
determined on the basis of the reservation signal recep-
tion level in the target cell or the reception level in the
data frame of the previous transmission. Thereafter, the
terminal 2330 may transmit a cell switching rejection
message to the LAA base station 2305 (S2350).

[0123] The cell switching rejection message may be
transmitted to the LAA base station through Physical Up-
link Control Channel (PUCCH), Physical Random Ac-
cess Channel (PRACH), and special PUCCH. The cell
switching rejection message may selectively include in-
formation on the cell that is determined as the target cell
among the scanned candidate cells. In the case where
the cell switching rejection message is transmitted
through the PUCCH, the target cell may be allocated to
the corresponding terminal that has transmitted the mes-
sage. Further, in the case where the cell switching rejec-
tion message is transmitted through the PRACH, the tar-
get cell may be dynamically allocated to the terminal, if
needed, under the determination of the base station. Fur-
ther, in the case where the cell switching rejection mes-
sage is transmitted through the special PUCCH, the tar-
get cell may be allocated to the terminal in a competitive
manner based on the PUCCH.

[0124] Hereinafter, technically featured processes of
a cell switching method in an unlicensed band as de-
scribed above will be described in more detail with ref-
erence to FIGS. 24 to 29B.

[0125] FIG. 24 is a diagram explaining operations of a
terminal, an LTE base station, and an LAA base station
for cell configuration and cell measurement with respect
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to the terminal according to an embodiment of the present
invention.

[0126] More specifically, FIG. 24 is to materialize RRC
configuration at operation S320 in FIG. 3.

[0127] AnLTE base station 2410 may transmitan RRC
connection configuration message to a terminal 2400
(S2420). The RRC connection configuration message
may include information on a Primary (P) cell of the LTE
base station and configuration information that is re-
quired for cell measurement of the terminal. The config-
uration information that is required for the cell measure-
ment of the terminal may include at least one of an RRM
measurement period and a CSI| measurement period.
The configuration information that is required for the cell
measurement may include information on the LAA base
station. The terminal 2400 may perform cell measure-
ment on the basis of the configuration information, and
then may determine whether to add the LAA base station
2415 on the basis of the measurement report (S2430).
The LAA base station 2415 may make semistatic cell
selection (S2435).

[0128] Thereafter,in the case where the LTE base sta-
tion 2410 has determined to add the LAA base station
2415, it may transmit a Secondary (S) Cell addition re-
quest message to the LAA base station 2415 (S2440).
The LAA base station 2415 may transmit a SCell addition
response message to the LTE base station 2410
(S2445). The SCell addition response message may in-
clude information on all added cells and information on
activated cells and candidate cells. The activated cells
are cells for transmitting data. The candidate cells are
cells which are currently in an inactivated state, but be-
come targets for switching when the cell switching re-
quest is received from the LAA base station later. In ad-
dition, cells which are inactivated and are not included in
the candidate cells are called inactivated cells. The LTE
base station 2410 may transmit an RRC connection
reconfiguration message for all the added cells to the
terminal (S2450).

[0129] The RRC connection configuration message
may include transmission formats for respective cells and
measurement configuration information on the activated
cells and the candidate cells. The terminal 2400 may
transmit an RRC connection reconfiguration complete
message to the LTE base station 2410 (S2455). The LAA
base station 2415 may transmit a reference signal for all
the cells (S2460). Thereafter, the terminal 2400 may per-
form at least one of Radio Resource Management (RRM)
measurement and Channel Status Information (CSI)
measurement (S2470).

[0130] The method as described above with reference
to FIG. 24 is to configure the cells the number of which
is larger than the number of RF capabilities of the termi-
nal, and according to the method, the LTE base station
that is a Master e-Node B (MeNB) configures all constit-
uent cells of the serving base station for the terminal.
This corresponds to an operation for fast carrier selection
afterward, and can reduce the delay that is caused by
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the RRC connection (reconfiguration afterward.

[0131] FIGS. 25A and 25B are diagrams explaining
Radio Resource Management (RRM) and CS| measure-
ment of a terminal according to an embodiment of the
present invention.

[0132] More specifically, FIG. 25A is to explain S2470
of FIG. 24 in detail.

[0133] As described above, a terminal may receive
measurement configuration information for all cells from
an LTE base station through an RRC connection recon-
figuration message. More specifically, the measurement
configuration information for all cells included in the RRC
connection reconfiguration message is based on meas-
urement configuration information included in a SCell ad-
dition response message that is transmitted by an LAA
base station. That is, through operations S2445 and
S2450 of FIG. 24, the terminal may receive the meas-
urement configuration information.

[0134] The measurement configuration information
may include whether to perform CSI measurement and
CSI| measurement period information in addition to the
RRM measurement period for the corresponding cell.
Such a CSI measurement operation may be performed
in an event-driven manner in which the terminal requests
the CSI measurement through periodic measurement
defined in the RRC configuration and base station re-
quest (L1 signaling). Further, the baseline is to receive
only terminal CRS and to perform CSI measurement.
However, if a CSl indication field is "1" in the RRC con-
figuration or L1 signaling, it is confirmed that the base
station transmits up to CSI-RS in addition to the CRS,
and based on this, the terminal may operate to receive
the CRS and the CSI-RS, to measure the CSI, and to
transmit the measured CSI to the base station. In order
to receive the L1 signaling, the terminal may monitor the
base station signal (e.g., CRS or PDCCH information) in
a specific position.

[0135] The all cells as described above may include
activated cells and candidate cells as the cells of the LAA
base station. The LAA base station may configure the
cells so that the measurement frequency of the activated
cells becomes higher than the measurement frequency
of the candidate cells. The measurement operation of
the terminal in accordance with the above-described con-
figuration is exemplarily illustrated in FIG. 25A. That is,
in cell 1 2500 that is an activated cell in which data trans-
mission exists, CQl feedback through frequency meas-
urement is transmitted, but in the case of cell 2 2510 and
cell 32515, which are candidate cells in which data trans-
mission does not exist, less frequent measurement is
performed. In contrast, in the case of the inactivated cell
in which data transmission does not exist (2517), the
measurement is not performed.

[0136] FIG. 25B is to explain the operation of the ter-
minal in the activated cell and the candidate cell.
[0137] The terminal may receive data from the activat-
ed cell 2520. For this, the terminal may monitor the PD-
CCH, and may perform the cell measurement. Further,
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in a candidate cell 2530, measurement can be per-
formed. Although not illustrated, in an inactivated cell,
the measurement is not performed, but only RRC con-
figuration information can be shared. FIG. 25B is to ma-
terialize the measurement operation in the candidate cell
2530, and this may be applied to the activated cell 2520
in the same manner. After receiving a CSI measurement
request, the terminal may receive a reference signal. The
reference signal may include at least one of a CSI Ref-
erence Signal (CSI-RS), a Dedicated-Reference Signal
(DRS), and a Cell-Reference Signal (CRS). The terminal
may transmita CSlfeedback on the basis of the reference
signal. A method for transmitting a CS| feedback on the
basis of the reference signal is as described above with
reference to FIG. 25A. Further, the terminal may prefer-
entially perform the operation for the activated cell when
the sum of the number of activated cells and the number
of candidate cells becomes equal to or higher than the
RF capability of the terminal.

[0138] FIG. 26 is a diagram materializing operations
of a terminal, an LTE base station, and an LAA base
station for cell selection according to an embodiment of
the present invention.

[0139] More specifically, according to the present in-
vention, a terminal switches an activated cell on the basis
of a cell switching request message of an LAA base sta-
tion, and in particular, the terminal transmits the cell
switching request message using L1 signaling.

[0140] More specifically, FIG. 26 is to explain the op-
eration of an LAA base station 2607 after a plurality of
cells that get over the RF capability of the terminal are
configured to the terminal as described above using an
RRC configuration message and a MAC-CE. Thereafter,
the terminal 2600 may perform cell measurement with
respect to an activated cell set and a candidate cell set.
The LAA base station 2607 may monitor a cell occupation
state (S2620). Thereafter, the LAA base station 2607
may determine whether cell reselection is needed
(S2630).

[0141] Thereafter, if cell reselection is needed since
the operationin the current home cell cannot be occupied
or occupation in future time is impossible, the LAA base
station 2607 may determine the best target cell for the
terminal 2600 (S2635). If the target cell is determined,
the LAA base station 2607 may transmit a cell switching
request message for the target cell to the corresponding
terminal 2600 (S2640). In particular, transmission of the
cell switching request message through PDCCH signal-
ing in a PCell of an LTE base station in a licensed band
or a serving cell of the LAA base station may be called
a fast cell selection.

[0142] In transmitting the cell switching request mes-
sage, since it is not yet possible for the corresponding
terminal to directly allocate transmission resources to the
target cell in an unlicensed band, a PCell of the LTE base
station or a serving cell of the LAA base station, which
is currently connected, may transmit the cell switching
request message. The cell switching request message
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may include information on a home cell, information on
a target cell for movement, whether to receive PDCCH,
whether to measure CSI, whether to receive CSI-RS,
center frequency information, bandwidth information,
and information on transmission power. Further, the cell
switching request message may selectively include data
transmission start time information or home channel in-
formation and information on a home channel return tim-
er. The information on whether to receive the PDCCH is
information on whether activation of the corresponding
cell is to simply measure RRM and CSI (PDCCH recep-
tion is not needed) or to receive data traffic (PDCCH re-
ception is needed). Whether to measure the CSl may be
performed in an event-driven manner in which the termi-
nal requests the CSI measurement through periodic
measurement defined in the RRC configuration and base
station request (L1 signaling). The baseline of whether
to receive the CSI-RS is to receive only terminal CRS
and to perform CSI measurement. However, if a CSl in-
dication field is "1" in the RRC configuration or L1 sign-
aling, it is confirmed that the base station transmits up to
CSI-RS in addition to the CRS, and based on this, the
terminal may operate to receive the CRS and the CSI-
RS, to measure the CSI, and to transmit the measured
CSI to the base station. In order to receive the L1 sign-
aling, the terminal should monitor a base station signal
(e.g., CRS or PDCCH information) in a specific position.
The above-described information is merely exemplary,
and information that is included in the cell switching re-
quest message is not limited thereto.

[0143] Thereafter, the terminal 2600 may perform cell
movement to a target cell (S2650). Thereafter, if the cell
movement is completed and a response message that
includes CQl feedback of the target cell for the cell switch-
ing request is transmitted (S2645), the LAA base station
2607 may be set to a transmission mode, that is, Modu-
lation and Coding Scheme (MSC) (S2655). Thereafter,
the LAA base station 2607 may transmit data to the ter-
minal 2600 (S2660).

[0144] FIGS. 27A and 27B are diagrams explaining
transmission and reception operations of an LAA base
station and an LAA terminal in a target cell in accordance
with transmission of a cell switching request message
according to an embodiment of the present invention.
[0145] More specifically, FIGS. 27A and 27B illustrate
two embodiments in which it is determined, after trans-
mitting a cell switching request message to a terminal,
whether an LAA base station transmits data after the ter-
minal first moves or transmits a reservation signal before
the terminal moves.

[0146] FIG.27Aillustrates an embodimentinwhich the
base station first transmits a reservation signal before
the terminal moves to a target cell. If cell switching is
determined in an LAA serving cell (or home cell) 2700
(2720), the cell switching request message may be trans-
mitted from a PCell of the LTE base station or the LAA
serving cell 2700 to the terminal. The LAA base station
2710 may confirm channel occupation of the target cell,
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to which the terminal will move, through precedent occu-
pation of the target cell as long as a cell delay time 2735
ofthe terminal through a cell reservation signal 2730 after
CCA. In contrast, since the terminal moves to the target
cell 2715 afterward to cause a cell movement delay 2737
of the terminal, the terminal may receive a part of the
reservation signal for LAA base station channel occupa-
tion and subframe boundary matching. Accordingly, the
terminal can perform transmission using a long-term
RRM measurement without CQIl feedback. Thereafter,
the terminal may start reception of PDCCH to match the
time boundary of the subframe (2750). With respect to
the first subframe, the LAA base station transmits data
through determination of MCS based on the long-term
RRM measurement (2740).

[0147] FIG. 27B illustrates an embodimentin which the
base station transmits a reservation signal and data after
the terminal moves to a target cell. If cell switching is
determined in an LAA serving cell (or home cell) 2760
(2720), the cell switching request message may be trans-
mitted from a PCell of the LTE base station or the LAA
serving cell 2760 to the terminal. According to this meth-
od, the terminal first moves to the target cell 2775. The
LAA base station may perform CCA with respect to the
target cell 2770 after a cell switching request message
2785 is transmitted, and may transmit a reservation sig-
nal 2795. Further, the terminal can receive the reserva-
tion signal for base station subframe boundary matching
in the target cell 2775, and can transmit a short-term
Channel Quality Indicator (CQl) feedback using the res-
ervation signal to an LTE air or LAA uplink.

[0148] The terminal can perform monitoring after
movement to the target cell. In a state where the base
station has not yet occupied resources and thus has not
yet sent the reservation signal, the terminal may succes-
sively sense reception of the reservation signal. For syn-
chronization, the base station may send PSS/SSS to the
reservation signal. In order to discriminate the first sub-
frame that is transmitted by the base station after recep-
tion of the reservation signal, the terminal can monitor
and receive CRS, and thus can receive data 2797 that
is transmitted by the LAA base station in the target cell
2775 to match the subframe (2799). Through this, Chan-
nel Occupation Time (COT) of the LAA base station can
be saved. Further, the LAA base station may determine
MCS based on the CQl feedback from the first subframe
on the basis of the CQIl feedback transmitted by the ter-
minal through reception of preamble in the reservation
signal, and may transmit the data.

[0149] The terminal can perform monitoring after
movement to the target cell. In a state where the base
station is sending or has sent the reservation signal
through occupation of the resources, the terminal can
immediately monitor the Cell-Reference Signal (CRS)
without monitoring the reservation signal. The base sta-
tion can additionally send, to the terminal, information for
indicating whether the terminal monitors the reservation
signal or the CRS when indicating that the terminal per-
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forms target cell movement. Further, the base station
may use information for notifying whether to receive PD-
CCH, which is sent together when the base station indi-
cates the target cell movement, in discriminating moni-
toring of the reservation signal or the CRS. That s, in the
case of indicating that the terminal receives the PDCCH,
the base station makes the terminal immediately monitor
the CRS without monitoring the reservation signal,
whereas in the case of indicating that the terminal does
not receive the PDCCH, the base station makes the ter-
minal monitor the reservation signal first. The CRS mon-
itoring operation as described above may be replaced
by the PDCCH or EPDCCH monitoring operation in the
case where the terminal has already been allocated with
a certain subframe from the PCell.

[0150] FIG. 28 is a diagram explaining a method for
determining Modulation and Coding Scheme (MCS) of a
terminal according to an embodiment of the present in-
vention.

[0151] More specifically, FIG. 28 illustrates an embod-
iment in which the base station first transmits the reser-
vation signal before the terminal as described above with
reference to FIG. 27A moves to the target cell, and is to
explain a method for determining the MCS of the LAA
base station.

[0152] In the case where the LAA base station trans-
mits the reservation signal just after CCA 2810 of the
LAA base station in the target cell of the terminal 2800
and terminal movement delay time 2820 occurs, the ter-
minal can listen to only a part of preamble thatis included
in the reservation signal, and thus transmission of short-
term CQl feedback is not possible. In this case, the LAA
base station may use a conservative MCS determination
method with respect to the first subframe 2830, and may
use an MCS determination method using CQl feedback
with respect to the second subframe 2840 and so on.
More specifically, the conservative MCS determination
method means an MCS determination method based on
the long-term RRM measurement of the existing terminal.
[0153] Further, although not illustrated in the drawing,
in the case of an embodiment in which the base station
transmits the reservation signal and data after the termi-
nal as described above with reference to FIG. 27B moves
to the target cell, the terminal can receive the reservation
signal for base station subframe boundary matching in
the target cell 2775, and thus short-term Channel Quality
Indicator (CQI) feedback using the reservation signal be-
comes possible. Accordingly, the MCS can be deter-
mined on the basis of the CQl feedback from the first
subframe, and the data can be transmitted.

[0154] FIGS. 29a and 29B are diagrams explaining a
multi-cell switching method according to an embodiment
of the present invention.

[0155] More specifically, FIGS. 29A and 29B are to ex-
plain a multi-cell switching method of a terminal through
indication by a base station. According to this method, a
plurality of cell bundles are simultaneously selected and
switched, and thus signal overhead and cell movement
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delay reduction effects can be obtained. In this case, cell
(carrier) bundles for a plurality of cells may be indicated
using Lookup Table (LUT) index transmission of a com-
bination of predetermined cells or explicit inscription on
a fast cell switching request message through the PD-
CCH.

[0156] FIG. 29A shows that the cell bundles for the
plurality of cells are indicated by a LUT index transmis-
sion method of a combination of a plurality of predeter-
mined cells. In the case of cell switching determination
in an LAA serving cell (or home cell) 2900 (2920), a cell
switching request message 2925 may be transmitted
from a PCell of an LTE base station or the LAA serving
cell 2900 to the terminal. The cell switching request mes-
sage 2925 is to request switching to the plurality of cells,
and may include the LUT index information of a combi-
nation of the plurality of predetermined cells.

[0157] Thereafter, in target cell 1 2910 that corre-
sponds to a representative cell of the LAA base station,
LBT may be performed for a backoff time for cell occu-
pation for the backoff time (3030). Another target cell 2
2915 in a cell bundle that is configured by the LUT index
information may be transmitted after performing CCA in
a predetermined section (i.e., Point Coordination Func-
tion (PCF) Interframe Space (PIFS)) just before backoff
completion of the representative cell. Thereafter, data
can be transmitted in the cell in which the CCA has suc-
ceeded (2940 and 2945).

[0158] FIG. 29B is to explain explicit inscription on a
fast cell switching request message through PDCCH.
[0159] In the case of cell switching determination in an
LAA serving cell (or home cell) 2950 (2960), a cell switch-
ing request message 2965 may be transmitted from a
PCell of an LTE base station or the LAA serving cell 2950
to the terminal. In this case, cell information on a plurality
of cell bundles is explicitly inscribed in the cell switching
request message 2965. A representative target cell 2953
ofthe LAA base station may perform LBT during a backoff
time for cell occupation. In the case of another cell that
is not the representative cell in a cell bundle group, in-
dependent LBT is performed, and if a gap between the
representative cell and the corresponding cell is equal to
or smaller than a threshold value, the transmission time
may be transmitted in synchronization with the represent-
ative cell at the largest backoff time (2980 and 2985). In
this case, in the case of target cell 2-1 2955 in which the
gap between the representative cell and the correspond-
ing cell is equal to or smaller than the threshold value,
data can be transmitted after CCA is performed (2973)
for a predetermined section (i.e., PIFS).

[0160] On the other hand, in the case of a target cell
2957 in which the gap between the representative cell
2953 and the target cell is equal to or larger than the
threshold value, transmission can start without synchro-
nization in the cells in which LBT has succeeded.
[0161] FIG. 30 is a block diagram illustrating the inter-
nal configuration of a base station according to an em-
bodiment of the present invention.
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[0162] More specifically, the base station may include
atransceiver unit 3000, a storage unit 3010, and a control
unit 3020.

[0163] The transceiver unit 3000 may transmit and re-
ceive signals for operations according to the present in-
vention. Further, the transceiver unit 3000 may operate
in frequencies of a licensed band and an unlicensed
band. The transceiver unit3000 may include anLTE com-
munication module that operates in the frequency of the
licensed band. Further, the transceiver unit 3000 may
include an LAA communication module and a WiFi com-
munication module that operate in the frequency of the
unlicensed band. FIG. 30 illustrates a configuration that
includes the LTE communication module, the LAA com-
munication module, and the WiFi communication module
ina physically single base station. However, itis apparent
to those of ordinary skill in the art to which the present
invention pertains that the present invention can be ap-
plied even to an embodimentin which the communication
modules are respectively installed in physically separate
base stations that are connected to each other.

[0164] The storage unit 3010 may store therein infor-
mation that is required for the operation of the base sta-
tion according to the present invention. The storage unit
3010 may receive information that is received from the
transceiver unit 3000 from the control unit 3030, and may
store the received information therein.

[0165] The control unit 3020 may operate to connect
with a terminal through a first cell in a licensed band, to
transmit a message for configuring a plurality of second
cells in an unlicensed band to the terminal through the
first cell, and to monitor the plurality of the configured
second cells in the unlicensed band. The number of the
second cells exceeds the number of cells that can support
Carrier Aggregation (CA) of the terminal.

[0166] The control unit 3020 may operate to transmit
an extended Medium Access Control - Control Element
(MAC-CE) for activating or inactivating at least one of the
plurality of second cells in the unlicensed band to the
terminal, and the extended MAC-CE may include an in-
dicator thatindicates a format of the MAC-CE. The control
unit 3020 may further operate to select one of the plurality
of second cells in the unlicensed band and to transmit a
cell switching signal based on the selected cell.

[0167] The control unit 3020 may operate to transmit
the cell switching signal using L1 signaling in the licensed
band. Further, the control unit 3020 may operate to trans-
mit a message for configuring the plurality of second cells
in the unlicensed band that is included in an RRC con-
nection configuration message. Further, the control unit
3020 may transmit the cell switching signal that includes
an indicator that indicates whether the terminal performs
a data reception operation or a channel measurement
operation with respect to the cell that is selected by the
base station.

[0168] Further, the control unit 3020 may further oper-
ate to monitor an occupation state of a currently activated
cell and an occupation state of a candidate cell and to
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monitor the occupation state on the basis of at least one
of a CCA idle time and a duty cycle idle time in the cur-
rently activated cell and the target cell. Further, the con-
trol unit 3020 may further operate to transmit a reserva-
tion signal to the selected cell before transmitting the cell
switching signal, to determine an MCS for data transmis-
sion on the basis of the result of long-term Radio Re-
source Management (RRM) measurement that is re-
ceived fromthe terminal, and to transmit data on the basis
of the determined MCS.

[0169] Further, the control unit 3020 may further oper-
ate to transmit a reservation signal to the selected cell
after transmitting the cell switching request message, to
receive the result of channel measurement based on the
reservation signal from the terminal, to determine an
MCS for data transmission on the basis of the result of
the channel measurement, and to transmit data on the
basis of the determined MCS.

[0170] FIG. 31 is a block diagram illustrating the inter-
nal configuration of a terminal according to an embodi-
ment of the present invention.

[0171] More specifically, the terminal may include a
transceiver unit 3100, a storage unit 3110, and a control
unit 3120.

[0172] The transceiver unit 3100 may transmit and re-
ceive information that is required for the terminal to per-
form an operation according to the presentinvention. The
transceiver unit 3100 may transmit and receive signals
in frequencies of a licensed band and an unlicensed
band.

[0173] The storage unit 3110 may store therein infor-
mation that is required for the operation of the terminal
according to the present invention. The storage unit 3110
may receive information that is received from the trans-
ceiver unit 3100 from the control unit 3130, and may store
the received information therein.

[0174] The control unit 3120 may operate to connect
with a base station through a first cell in the licensed
band, to receive a message for configuring a plurality of
second cells in the unlicensed band from the base station
through the first cell, and to configure the plurality of sec-
ond cells in the unlicensed band. The control unit 3120
may operate to receive an extended Medium Access
Control - Control Element (MAC-CE) for activating or in-
activating at least one of the plurality of second cells in
the unlicensed band from the base station. The extended
MAC-CE may include an indicator that indicates a format
of the MAC-CE.

[0175] The control unit 3120 may further operate to
receive a cell switching signal for one cell thatis selected
by the base station among the plurality of second cells
in the unlicensed band. Further, the control unit 3120
may operate to receive the cell switching signal through
L1 signaling in the licensed band. The control unit 3120
may further operate to sense whether a reservation sig-
nal is received from the base station in the case where
the selected cell is switched to an activated cell, to meas-
ure a channel on the basis of the reservation signal and
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to transmit the result of channel measurementto the base
station if the reservation signal from the base station is
sensed, and to receive data from the base station.
[0176] The control unit 3120 may further operate to
sense whether a reservation signal is received from the
base station in the case where the selected cell is
switched to an activated cell, to perform long-term RRM
measurement of the selected cell and to transmit the re-
sult of RRM measurement to the base station if only a
part of the reservation signal from the base station is
sensed, and to receive data from the base station.
[0177] Meanwhile, preferred embodiments of the
present invention disclosed in this specification and
drawings and specific terms used therein are illustrated
to present only specific examples in order to clarify the
technical contents of the present invention and help un-
derstanding of the presentinvention, but are notintended
tolimitthe scope of the presentinvention. It will be evident
to those skilled in the art that various implementations
based on the technical spirit of the present invention are
possible in addition to the disclosed embodiments.
[0178] Certain subject matteris disclosed in the follow-
ing clauses.

Clause 1 discloses a method for configuring a cell
of a base station in a mobile communication system,
comprising: connecting with a terminal through afirst
cell in a licensed band; transmitting a message for
configuring a plurality of second cells in an unli-
censed band to the terminal through the first cell;
and monitoring the plurality of the configured second
cells in the unlicensed band, wherein the number of
the second cells exceeds the number of cells that
can support Carrier Aggregation (CA) of the terminal.
Clause 2 discloses the method of clause 1, further
comprising transmitting a Medium Access Control -
Control Element (MAC-CE) for activating or inacti-
vating at least one of the plurality of second cells in
the unlicensed band to the terminal, wherein the
MAC-CE includes an indicator thatindicates a format
of the MAC-CE for activating or inactivating the cell.
Clause 3 discloses the method of clause 1, further
comprising transmitting a Medium Access Control -
Control Element (MAC-CE) for activating or inacti-
vating at least one of the plurality of second cells in
the unlicensed band to the terminal, wherein a format
of the MAC-CE for activating or inactivating the cell
is determined on the basis of a maximum value of a
Secondary Cell Index (SCellindex) that is included
in the message for configuring the plurality of second
cells in the unlicensed band.

Clause 4 discloses the method of clause 2, further
comprising: selecting one of the plurality of second
cells in the unlicensed band; and transmitting a cell
switching request message based on the selected
cell.

Clause 5 discloses the method of clause 1, wherein
the message for configuring the plurality of second
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cells in the unlicensed band comprises a Radio Re-
source Control (RRC) connection configuration mes-
sage.

Clause 6 discloses the method of clause 1, wherein
the plurality of second cells in the unlicensed band
include activated cells and candidate cells, the mes-
sage for configuring the plurality of second cells in
the unlicensed band includes configuration informa-
tion for measuring the plurality of second cells in the
unlicensed band, and the configuration information
for measuring the activated cell is different from the
configuration information for measuring the candi-
date cell.

Clause 7 discloses the method of clause 6, wherein
the configuration information for measuring the plu-
rality of second cells comprises configuration infor-
mation for at least one of Radio Resource Manage-
ment (RRM) measurement and CSI measurement.
Clause 8 discloses the method of clause 7, wherein
the configuration information for measuring the CSI
comprises configuration information for periodic
measurement and non-periodic measurement, and
the configuration information for the non-periodic
measurement is based on a request from the base
station, and is transmitted through L1 signaling.
Clause 9 discloses the method of clause 4, wherein
the cell switching request message is transmitted
using L1 signaling in the licensed band.

Clause 10 discloses the method of clause 4, wherein
the cell switching request message comprises an
indicator that indicates whether the terminal per-
forms a data reception operation or a channel meas-
urement operation with respect to the cell that is se-
lected by the base station.

Clause 11 discloses the method of clause 4, wherein
the cell switching request message comprises at
least one of information on a target cell for move-
ment, whether to receive Physical Downlink Control
Channel (PDCCH), whether to measure Channel
State Information (CSI), whether to receive CSI -
Reference Signal (CSI-RS), center frequency infor-
mation, bandwidth information, information on trans-
mission power, data transmission start time informa-
tion, home channel information, and information on
a home channel return timer.

Clause 12 discloses the method of clause 1, wherein
the monitoring the plurality of the configured second
cells in the unlicensed band comprises monitoring
an occupation state of a currently activated cell and
an occupation state of a target cell, and the occupa-
tion state on the basis of at least one of a CCA idle
time and a duty cycle idle time is monitored in the
currently activated cell and the target cell.

Clause 13 discloses the method of clause 4, further
comprising: transmitting a reservation signal to the
selected cell before transmitting the cell switching
request message; determining an MCS for data
transmission on the basis of the result of long-term
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Radio Resource Management (RRM) measurement
that is received from the terminal; and transmitting
data on the basis of the determined MCS.

Clause 14 discloses the method of clause 4, further
comprising: transmitting a reservation signal to the
selected cell after transmitting the cell switching re-
quest message; receiving the result of channel
measurement based on the reservation signal from
the terminal; determining an MCS for data transmis-
sion on the basis of the result of the channel meas-
urement; and transmitting data on the basis of the
determined MCS.

Clause 15 discloses a method for configuring a cell
of a terminal in a mobile communication system,
comprising: connecting with a base station through
a first cell in a licensed band; receiving a message
for configuring a plurality of second cells in an unli-
censed band from the base station through the first
cell; and configuring the plurality of second cells in
the unlicensed band, wherein the number of the sec-
ond cells exceeds the number of cells that can sup-
port Carrier Aggregation (CA) of the terminal.
Clause 16 discloses the method of clause 15, further
comprising receiving a Medium Access Control -
Control Element (MAC-CE) for activating or inacti-
vating at least one of the plurality of second cells in
the unlicensed band from the base station, wherein
the MAC-CE includes an indicator that indicates a
format of the MAC-CE for the activation or deactiva-
tion.

Clause 17 discloses the method of clause 15, further
comprising receiving a Medium Access Control -
Control Element (MAC-CE) for activating or inacti-
vating at least one of the plurality of second cells in
the unlicensed band from the base station, wherein
a format of the MAC-CE for the activation or deacti-
vation is determined on the basis of a maximum val-
ue of a Secondary Cell Index (SCellindex) that is
included in the message for configuring the plurality
of second cells in the unlicensed band.

Clause 18 discloses the method of clause 16, further
comprising receiving a cell switching request mes-
sage for one cell that is selected by the base station
among the plurality of second cells in the unlicensed
band.

Clause 19 discloses the method of clause 15, where-
in the message for configuring the plurality of second
cells in the unlicensed band comprises a Radio Re-
source Control (RRC) connection configuration mes-
sage.

Clause 20 discloses the method of clause 15, where-
in the plurality of second cells in the unlicensed band
include activated cells and candidate cells, the mes-
sage for configuring the plurality of second cells in
the unlicensed band includes configuration informa-
tion for measuring the plurality of second cells in the
unlicensed band, and the configuration information
for measuring the activated cell is different from the
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configuration information for measuring the candi-
date cell.

Clause 21 discloses the method of clause 20, where-
in the configuration information for measuring the
plurality of second cells comprises configuration in-
formation for at least one of Radio Resource Man-
agement (RRM) measurement and CS| measure-
ment.

Clause 22 discloses the method of clause 21, where-
in the configuration information for measuring the
CSI comprises configuration information for periodic
measurement and non-periodic measurement, and
the configuration information for the non-periodic
measurement is based on a request from the base
station, and is received through L1 signaling.
Clause 23 discloses the method of clause 18, where-
in the cell switching request message is received
using L1 signaling in the licensed band.

Clause 24 discloses the method of clause 18, where-
in the cell switching request message comprises an
indicator that indicates whether the terminal per-
forms a data reception operation or a channel meas-
urement operation with respect to the cell that is se-
lected by the base station.

Clause 25 discloses the method of clause 18, where-
in the cell switching request message comprises at
least one of information on a target cell for move-
ment, whether to receive Physical Downlink Control
Channel (PDCCH), whether to measure Channel
State Information (CSI), whether to receive CSI -
Reference Signal (CSI-RS), center frequency infor-
mation, bandwidth information, information on trans-
mission power, data transmission start time informa-
tion, home channel information, and information on
a home channel return timer.

Clause 26 discloses the method of clause 18, further
comprising: sensing whether a reservation signal is
received from the base station in the case where the
selected cell is switched to an activated cell in re-
sponse to the cell switching request message; if the
reservation signal from the base station is sensed,
measuring a channel on the basis of the reservation
signal and transmitting the result of channel meas-
urement to the base station; and receiving data from
the base station.

Clause 27 discloses the method of clause 18, further
comprising: sensing whether a reservation signal is
received from the base station in the case where the
selected cell is switched to an activated cell in re-
sponse to the cell switching request message; if only
a part of the reservation signal from the base station
is sensed, performing long-term RRM measurement
ofthe selected cell and transmitting the resultof RRM
measurement to the base station; and receiving data
from the base station.

Clause 28 discloses a base station for configuring a
cell in a mobile communication system, comprising:
a transceiver unit configured to transmit and receive
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signals in frequencies of a licensed band and an un-
licensed band; and a control unit configured to con-
nect with a terminal through afirst cell in the licensed
band, to transmit a message for configuring a plu-
rality of second cells in an unlicensed band to the
terminal through the first cell, and to monitor the plu-
rality of the configured second cells in the unlicensed
band, wherein the number of the second cells ex-
ceeds the number of cells that can support Carrier
Aggregation (CA) of the terminal.

Clause 29 discloses the base station of clause 28,
wherein the control unit operates to transmit a Me-
dium Access Control - Control Element (MAC-CE)
for activating or inactivating at least one of the plu-
rality of second cells in the unlicensed band to the
terminal, and the MAC-CE includes an indicator that
indicates a format of the MAC-CE for activating or
inactivating the cell.

Clause 30 discloses the base station of clause 28,
wherein the control unit operates to transmit a Me-
dium Access Control - Control Element (MAC-CE)
for activating or inactivating at least one of the plu-
rality of second cells in the unlicensed band to the
terminal, and a format of the MAC-CE for activating
or inactivating the cell is determined on the basis of
a maximum value of a Secondary Cell Index (SCel-
lindex) thatis included in the message for configuring
the plurality of second cells in the unlicensed band.
Clause 31 discloses the base station of clause 29,
wherein the control unit further operates to select
one of the plurality of second cells in the unlicensed
band and to transmit a cell switching request mes-
sage based on the selected cell.

Clause 32 discloses the base station of clause 28,
wherein the message for configuring the plurality of
second cells in the unlicensed band comprises a Ra-
dio Resource Control (RRC) connection configura-
tion message.

Clause 33 discloses the base station of clause 28,
wherein the plurality of second cellsin the unlicensed
band include activated cells and candidate cells, the
message for configuring the plurality of second cells
in the unlicensed band includes configuration infor-
mation for measuring the plurality of second cells in
the unlicensed band, and the configuration informa-
tion for measuring the activated cell is different from
the configuration information for measuring the can-
didate cell.

Clause 34 discloses the base station of clause 33,
wherein the configuration information for measuring
the plurality of second cells comprises configuration
information for at least one of Radio Resource Man-
agement (RRM) measurement and CS| measure-
ment.

Clause 35 discloses the base station of clause 34,
wherein the configuration information for measuring
the CSI comprises configuration information for pe-
riodic measurement and non-periodic measure-
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ment, and the configuration information for the non-
periodic measurement is based on a request from
the base station, and is transmitted through L1 sig-
naling.

Clause 36 discloses the base station of clause 31,
wherein the cell switching request message is trans-
mitted using L1 signaling in the licensed band.
Clause 37 discloses the base station of clause 31,
wherein the cell switching request message com-
prises an indicator that indicates whether the termi-
nal performs a data reception operation or a channel
measurement operation with respect to the cell that
is selected by the base station.

Clause 38 discloses the base station of clause 31,
wherein the cell switching request message com-
prises at least one of information on a target cell for
movement, whether to receive Physical Downlink
Control Channel (PDCCH), whether to measure
Channel State Information (CSl), whether to receive
CSI - Reference Signal (CSI-RS), center frequency
information, bandwidth information, information on
transmission power, data transmission start time in-
formation, home channel information, and informa-
tion on a home channel return timer.

Clause 39 discloses the base station of clause 28,
wherein the control unit operates to monitor an oc-
cupation state of a currently activated cell and an
occupation state of a target cell, and to monitor the
occupation state on the basis of at least one of a
CCA idle time and a duty cycle idle time in the cur-
rently activated cell and the target cell.

Clause 40 disclose the base station of clause 31,
wherein the control unit further operates to transmit
areservation signal to the selected cell before trans-
mitting the cell switching request message, to deter-
mine an MCS for data transmission on the basis of
the result of long-term Radio Resource Management
(RRM) measurement that is received from the ter-
minal, and to transmit data on the basis of the deter-
mined MCS.

Clause 41 discloses the base station of clause 31,
wherein the control unit further operates to transmit
a reservation signal to the selected cell after trans-
mitting the cell switching request message, to re-
ceive the result of channel measurement based on
the reservation signal from the terminal, to determine
an MCS for data transmission on the basis of the
result of the channel measurement, and to transmit
data on the basis of the determined MCS.

Clause 42 discloses a terminal for configuring a cell
in a mobile communication system, comprising: a
transceiver unit configured to transmit and receive
signals in frequencies of a licensed band and an un-
licensed band; and a control unit configured to con-
nect with a base station through a first cell in the
licensed band, to receive a message for configuring
a plurality of second cells in the unlicensed band
from the base station through the first cell, and to

10

15

20

25

30

35

40

45

50

55

22

configure the plurality of second cells in the unli-
censed band, wherein the number of the second
cells exceeds the number of cells that can support
Carrier Aggregation (CA) of the terminal.

Clause 43 discloses the terminal of clause 42,
wherein the control unit operates to receive a Medi-
um Access Control - Control Element (MAC-CE) for
activating or inactivating at least one of the plurality
of second cells in the unlicensed band from the base
station, and the MAC-CE includes an indicator that
indicates a format of the MAC-CE for the activation
or deactivation.

Clause 44 discloses the terminal of clause 42,
wherein the control unit operates to receive a Medi-
um Access Control - Control Element (MAC-CE) for
activating or inactivating at least one of the plurality
of second cells in the unlicensed band from the base
station, and a format of the MAC-CE for the activation
or deactivation is determined on the basis of a max-
imum value of a Secondary Cell Index (SCelllndex)
that is included in the message for configuring the
plurality of second cells in the unlicensed band.
Clause 45 discloses the terminal of clause 43,
wherein the control unit further operates to receive
a cell switching request message for one cell that is
selected by the base station among the plurality of
second cells in the unlicensed band.

Clause 46 discloses the terminal of clause 42,
wherein the message for configuring the plurality of
second cells in the unlicensed band comprises a Ra-
dio Resource Control (RRC) connection configura-
tion message.

Clause 47 discloses the terminal of clause 42,
wherein the plurality of second cellsin the unlicensed
band include activated cells and candidate cells, the
message for configuring the plurality of second cells
in the unlicensed band includes configuration infor-
mation for measuring the plurality of second cells in
the unlicensed band, and the configuration informa-
tion for measuring the activated cell is different from
the configuration information for measuring the can-
didate cell.

Clause 48 discloses the terminal of clause 47,
wherein the configuration information for measuring
the plurality of second cells comprises configuration
information for at least one of Radio Resource Man-
agement (RRM) measurement and CS| measure-
ment.

Clause 49 discloses the terminal of clause 48,
wherein the configuration information for measuring
the CSI comprises configuration information for pe-
riodic measurement and non-periodic measure-
ment, and the configuration information for the non-
periodic measurement is based on a request from
the base station, and is received through L1 signal-
ing.

Clause 50 discloses the terminal of clause 45,
wherein the cell switching request message is re-
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ceived using L1 signaling in the licensed band.

Clause 51 discloses the terminal of clause 45,
wherein the cell switching request message com-
prises an indicator that indicates whether the termi-

a second frequency bandwidth among the plu-
rality of frequency bandwidths;

performing frequency bandwidth switching to
the second frequency bandwidth; and
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receiving, from the base station, data onthe sec-
ond frequency bandwidth.

The method of claim 1, further comprising:

nal performs a data reception operation orachannel 5
measurement operation with respect to the cell that receiving, from the base station, information on
is selected by the base station. an activity expiration timer; and
Clause 52 discloses the terminal of clause 45, returning to the first frequency bandwidth, in
wherein the cell switching request message com- case that the activity expiration timer associated
prises at least one of information on a target cell for 70 with the second frequency bandwidth is expired.
movement, whether to receive Physical Downlink
Control Channel (PDCCH), whether to measure The method of claim 1,
Channel State Information (CSl), whether to receive
CSI - Reference Signal (CSI-RS), center frequency wherein the configuration message is a radio
information, bandwidth information, information on 75 resource control (RRC) message, and
transmission power, data transmission start time in- wherein the DCI further includes at least one of
formation, home channel information, and informa- information on a center frequency, and informa-
tion on a home channel return timer. tion on a transmission power.
Clause 53 discloses the terminal of clause 45,
wherein the control unit further operates to sense 20 The method of claim 1, wherein the first frequency
whether a reservation signal is received from the bandwidth corresponds to a first bandwidth part of a
base station in the case where the selected cell is carrier bandwidth and the second frequency band-
switched to an activated cell in response to the cell width corresponds to a second bandwidth part of the
switching request message, to measure a channel carrier bandwidth.
on the basis of the reservation signal and to transmit 25
the result of channel measurement to the base sta- A method performed by a base station in a mobile
tion if the reservation signal from the base station is communication system, the method comprising:
sensed, and to receive data from the base station.
Clause 54 discloses the terminal of clause 45, transmitting, to a terminal, a configuration mes-
wherein the control unit further operates to sense 30 sage including information on a plurality of fre-
whether a reservation signal is received from the quency bandwidths;
base station in the case where the selected cell is transmitting, to the terminal, data on a first fre-
switched to an activated cell in response to the cell quency bandwidth among the plurality of fre-
switching request message, to perform long-term quency bandwidths;
RRM measurement of the selected cell and to trans- 35 transmitting, to the terminal, downlink control in-
mit the result of RRM measurement to the base sta- formation (DCI) including an indicator for a sec-
tion if only a part of the reservation signal from the ond frequency bandwidth among the plurality of
base station is sensed, and to receive data from the frequency bandwidths; and
base station. transmitting, to the terminal, data on the second
40 frequency bandwidth indicated by the indicator
included in the DCI.
Claims
6. The method of claim 5, further comprising:
1. A method performed by a terminal in a mobile com-
munication system, the method comprising: 45 transmitting, to the terminal, information on an
activity expiration timer; and
receiving, from a base station, a configuration performing a communication with the terminal
message including information on a plurality of on the first frequency bandwidth, in case that
frequency bandwidths; the activity expiration timer for returning to the
receiving, from the base station, data on a first 50 first frequency bandwidth is expired.
frequency bandwidth among the plurality of fre-
quency bandwidths; 7. The method of claim 5,
receiving, from the base station, downlink con-
trol information (DCI) including an indicator for wherein the configuration message is a radio
55

resource control (RRC) message, and

wherein the DCI further includes at least one of
information on the second frequency bandwidth,
information on a center frequency, and informa-
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tion on a transmission power.

8. The method of claim 5, wherein the first frequency
bandwidth corresponds to a first bandwidth part of a
carrier bandwidth and the second frequency band-
width corresponds to a second bandwidth part of the
carrier bandwidth.

9. A terminal in a mobile communication system, the
terminal comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

control the transceiver to receive, from a
base station, a configuration message in-
cluding information on a plurality of frequen-
cy bandwidths,

control the transceiver to receive, from the
base station, data on a first frequency band-
width among the plurality of frequency
bandwidths,

control the transceiver to receive, from the
base station, downlink control information
(DCl)including an indicator for a second fre-
quency bandwidth among the plurality of
frequency bandwidths,

perform frequency bandwidth switching to
the second frequency bandwidth, and
control the transceiver to receive, from the
base station, data on the second frequency
bandwidth.

10. The terminal of claim 9, wherein the controller is fur-
ther configured to:

control the transceiver to receive, from the base
station, information on an activity expiration tim-
er, and

return to the first frequency bandwidth, in case
that the activity expiration timer associated with
the second frequency bandwidth is expired.

11. The terminal of claim 9,

wherein the configuration message is a radio
resource control (RRC) message, and

wherein the DCI further includes at least one of
information on the second frequency bandwidth,
information on a center frequency, and informa-
tion on a transmission power.

12. The terminal of claim 9, wherein the first frequency
bandwidth corresponds to a first bandwidth part of a
carrier bandwidth and the second frequency band-
width corresponds to a second bandwidth part of the
carrier bandwidth.
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13. A base station in a mobile communication system,
the base station comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

control the transceiver to transmit, to a ter-
minal, a configuration message includingin-
formation on a plurality of frequency band-
widths,

control the transceiver to transmit, to the ter-
minal, data on a first frequency bandwidth
among the plurality of frequency band-
widths,

control the transceiver to transmit, to the ter-
minal, downlink control information (DCl)in-
cluding an indicator for a second frequency
bandwidth among the plurality of frequency
bandwidths, and

control the transceiver to transmit, to the ter-
minal, data on the second frequency band-
width indicated by the indicator included in
the DCI.

14. The base station of claim 13, wherein the controller
is further configured to:

control the transceiver to transmit, to the termi-
nal, information on an activity expiration timer;
and

performing a communication with the terminal
on the first frequency bandwidth, in case that
the activity expiration timer for returning to the
first frequency bandwidth is expired.

15. The base station of claim 13,

wherein the configuration message is a radio
resource control (RRC) message,

wherein the DCI further includes at least one of
information on the second frequency bandwidth,
information on a center frequency, and informa-
tion on a transmission power, and

wherein the first frequency bandwidth corre-
sponds to afirstbandwidth part of a carrier band-
width and the second frequency bandwidth cor-
responds to a second bandwidth part of the car-
rier bandwidth.
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FIG. 30
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2, 6, 10, 14

Claim(s) searched incompletely:
1, 3-5, 7-9, 11-13, 15

Reason for the Timitation of the search:
Reasons for limitation of the search:

The following issues were raised in a communication under Rule 63(1) EPC,
issued on March 18, 2020.

1 Observations with regard to Article 76(1) EPC

1.1 The present application is a divisional application of the parent
application EP15849270.2, which has been already granted. After
considering the available prior art documents and the subject-matter of
the already granted parent application the following is noted.

According to the EPO Guidelines G-IV, 5.4 and C-IX, 1.6, the parent and
the divisional application may not claim the same subject-matter, since
two patents shall not be granted to the same applicant for one invention
(see also Decision of the Enlarged Board of Appeal G1/06).

Present claims of the divisional application appear to define a scope
which is clearly distinguishable from the scope of the claims of the
parent application. Hence, the problem of double patenting does not
arise.

However, the applicant's attention is drawn to the fact that any
amendment to the claims must ensure that the requirements cited above are
fulfilled.

According to the EPO Guidelines, C-IX, 1.4, if the subject-matter of a
divisional application is restricted to only a part of the subject-matter
claimed in the parent application, this part of the subject-matter must
be directly and unambiguously derivable from the parent application as
being a separate part or entity, i.e. one which can even be used outside
the context of the invention of the parent application (see T 545/92).

1.2 In this regard, the requirements of Article 76(1) EPC are not met.
Claims 1, 3, 4, 5, 7, 8, 9, 11, 12, 13 and 15 comprise features which
extend beyond the Parent Application and for which the requirements of
Article 76(1) EPC are not met.

In particular, Claim 1 comprises the features: "receiving, from the base
station, downlink control information (DCI) including an indicator for a
second frequency bandwidth among the plurality of frequency bandwidths".
Claim 3 comprises the features: "wherein the DCI further includes at
least one of information on a center frequency, and information on a
transmission power".

Claim 5 comprises the features: "transmitting, to the terminal, downlink
control information (DCI) including an indicator for a second frequency
bandwidth among the plurality of frequency bandwidths".

Claim 7 comprises the features: "wherein the DCI further includes at
least one of information on the second frequency bandwidth, information
on a center frequency, and information on a transmission power".

Claim 9 comprises the features: "a controller coupled with the
transceiver and configured to: [...] control the transceiver to receive,
from the base station, downlink control information (DCI) including an
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indicator for a second frequency bandwidth among the plurality of
frequency bandwidths".

Claim 11 comprises the features: "wherein the DCI further includes at
least one of information on the second frequency bandwidth, information
on a center frequency, and information on a transmission power.".

Claim 13 comprises the features: "a controller coupled with the
transceiver and configured to: [...] control the transceiver to transmit,
to the terminal, data on the second frequency bandwidth indicated by the
indicator included in the DCI.".

Claim 15 comprises the features: "wherein the DCI further includes at
least one of information on the second frequency bandwidth, information
on a center frequency, and information on a transmission power".

Claims 4, 8, 12, 15 comprise the features: "first bandwidth part",
"second bandwidth part".

However, nowhere in the Parent Application "DCI", "Downlink Control
Information", "bandwidth part" is disclosed. Therefore, the requirements
of Article 76(1) EPC are not met.

For these reasons, Claims 1, 3, 4, 5, 7, 8, 9, 11, 12, 13 and 15 have
been only partially searched by ignoring "DCI".
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